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1999 ANNUAL REMEDIAL ACTION 
GROUND-WATER MONITORING REPORT 
ORMET CORPORATION SUPERFUND SITE 

HANNIBAL, OHIO 

BACKGROUND/INTRODUCTION 

Under the terms of a Consent Decree entered on December 18, 1995 between the United 

States Envirormiental Protection Agency (USEPA) and the Ormet Primary Aluminum Corporation 

for the Ormet Corporation Superfund Site, Ormet has undertaken Remedial Action (RA) at the site 

consisting of the following: 

• Containment of the plume in the alluvial aquifer through continued pumping of the 

interceptor wells and Ormet Ranney well and treatment of ground water pumped by 

the interceptor wells using ferrous salt precipitation; 

• Installation and operation of a soil flushing system in the Former Spent Potliner 

Storage Area (FSPSA); 

• Capping of the former construction material scrap dump (CMSD) with a multi-layer 

cap, including construction of a TSCA-compliant cell within the CMSD for disposal 

of backwater area sediment containing PCBs; 

• Installation of a drain system around the toe of the former CMSD to collect seeps, 

with treatment of the collected seep water using activated carbon followed by 

treatment at the ground-water treatment plant; 

• Excavation of carbon material from the former carbon runoff and deposition area and 

disposal of the material in the former CMSD; 
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Excavation of sediment from the former Outfall 004 backwater area and disposal of 

the sediment in the CMSD; and 

Relocation of the Outfall 004 channel. 

Areas of the site that were subject to remedial action are shown in Figure 1. 

Remedial construction was initiated in April 1997 and was certified as being complete in 

August 1998. During the period from Augustl998 through October 1998, the FSPSA soil flushing 

system was operated on a trial basis, with flushing occurring for a period of approximately three 

hours per day. Begirming in April 1999, the soil flushing system began fiill operation (i.e., flushing 

for eight hours per day). 

As specified in the Statement of Work (SOW) attached to the Consent Decree, Ormet began 

a program of routine ground-water monitoring in conjunction with the completion of remedial 

construction. The purpose of ground-water monitoring is to document/evaluate changes m ground

water conditions beneath the site associated with the remedial actions. To provide a baseline 

characterization of groimd-water conditions immediately prior to remedial activities, a sitewide 

ground-water monitoring event was conducted during May 5 to 9, 1997. Routine ground-water 

monitoring was initiated in May 1998. Ground- water monitoring activities have been conducted in 

accordance with the Remedial Action Ground-Water Monitoring Plan (Revision 1 - April 28,1997), 

which was submitted to the USEPA during Remedial Design. 

HydroSystems Management, Inc. 



SUMMARY OF GROUND-WATER MONITORING PROGRAM 

The current system of ground-water monitoring wells and piezometers at the Ormet site is 

shown in Figure 1. Under the RA Ground-Water Monitoring Plan, monitoring is to be conducted 

three times per year (approximately once every four months). During 1999, ground-water monitoring 

events were conducted, during January 12 to 14, May 17 to 20, and September 7 and 8. 

Each monitoring event included measurement of water-level elevations at all MW- and TH-

series monitoring wells, PPB-series piezometers monitoring the alluvial aquifer, and at the Ohio 

River pool measuring point RP-1. Water-level elevation data collected in conjunction with the 1999 

monitoring events are provided in Tables 1, 2, and 3, respectively. 

During each monitoring event, ground-water samples were collected from the following wells 

located within and downgradient of the FSPSA: 

MW-2 MW-31 

MW - 5 MW - 32 

MW-16 MW-35 

MW-18 MW-36 

MW - 28 MW - 37 

Each monitoring event also included sampling of monitoring well MW-12, located immediately 

dovmgradient of the CMSD. These wells were identified in the RA Ground-Water Monitoring Plan 

as Points of Compliance, as required under Section II.6. of the Consent Decree SOW. 

The RA Ground-Water Monitoring Plan specifies that one monitoring event each year is to 

be an expanded monitoring event which includes sampling of selected wells not hydraulically 

downgradient from any of the potential source areas at the site (i.e., background wells) and additional 

wells located within the plume outside of the FSPSA. These wells include the following: 
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MW-1 MW-29S & D 

MW-7 (background) MW-30 

MW-8 MW-34S & D 

MW-10 MW-39S & D 

MW-11 MW-40S&D 

MW-15 MW-41 (background) 

MW-17 MW-42S&D 

MW-19 (background) 

Water Sampling Log forms for each of the monitoring events conducted during 1999 are provided 

in Appendix A. 

The primary purpose of the annual expanded monitoring event is to collect data to facilitate 

preparation of plume isopleth maps. Based on the isopleth maps, estimates of contaminant mass-in-

place and the total area of the aquifer exceeding cleanup goals for selected indicator parameters were 

made and compared with estimates based on historical monitoring results as a means of assessing 

the progress of the remediation program. The expanded monitoring event to characterize baseline 

conditions at the start of remedial construction in 1997 was conducted in May. To enable more 

direct comparison of the associated estimates of contaminant mass-in-place and aquifer area 

exceeding cleanup goals, subsequent expanded monitoring events have also been conducted during 

May. 

Ground-water samples from all monitoring wells were analyzed for constituents for which 

cleanup goals were specified in the Record of Decision (ROD) for the site; i.e., arsenic, beryllium, 

cyanide, manganese, vanadium, and fluoride. Samples were also analyzed for pH, specific 

conductance, and sodium, which are additional indicators of the plume in the alluvial aquifer. 

Tetrachlorothene (PCE) was analyzed in samples from the MW-2, MW-5, MW-18, MW-30, and 

MW-31 monitoring wells, in which PCE was detected during the Remedial Investigation (RI). 

Ground-water analyses were performed by Kemron Environmental Services, Inc. (Kemron) of 
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Marietta, OH. Kemron also provided analytical services during the RI, for treatability testing 

performed during Remedial Design, and during remedial construction. Methods used by Kemron 

to analyze ground-water samples from the RA monitoring events were as shown below. 

Analvtical Parameter 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Cyanide (total) 

Cyanide (amenable) 

Fluoride 

Tetrachloroethene 

pH 

Specific Conductance 

Sodium 

Analvtical Method 

SW846/6010A-traceICP 

SW846/6010A-traceICP 

SW846/6010A 

SW846/6010A 

SW846/9010A 

SW846/9010A 

EPA 340.2 

SW846/8260A 

EPA 150.1 

EPA 120.1 

SW846/6010A 

Ground-Water 

Clean-Un Goal 

10* 

4 

230* 

260 

N/A 

200 

4000 

5 

N/A 

N/A 

N/A 

(ug/L) 

Reporting 

Limit (ug/L) 

4 

0.5 

10 

10 

10 

10 

100 

5 

N/A 

N/A 

500 

N/A- Not Applicable 

* - Final determination of cleanup goals for arsenic and manganese are pending. The USEPA and Ormet negotiated a Consent 
Decree and associated Statement of Work for implementation of the ROD. Because arsenic and manganese are common 
ground-water constituents in the Ohio River Valley and can occur naturally at concentrations above the cleanup goals 
presented in the ROD, the SOW specified that as part of the Remedial Design process, Ormet would conduct a statistical 
evaluation to determine background levels of arsenic and manganese in the alluvial aquifer. The resulting background 
levels would then be considered for use as cleanup goals in place of the levels presented in the ROD. The results of the 
statistical analyses, which were presented to USEPA in the August 28,1996 HydroSystems Management, Inc. report titled, 
"Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water", indicated background levels of 
40 ug/L for arsenic and 9,780 ug/L for manganese. 

Laboratory analytical reports for the 1999 monitoring events are provided in Appendix B. The 

analytical results are summarized in Table 4. For purposes of comparison. Table 4 also includes 

historical results for the parameters and wells being monitored. Analytical results for the 1999 
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monitoring events were validated by applying principles and concepts of the USEPA National 

Functional Guidelines. A data validation summary report is provided in Appendix C. 
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RESULTS OF 1999 REMEDIAL ACTION GROUND-WATER MONITORING 

GROUND-WATER FLOW 

Water-level elevation data collected during the 1999 monitoring events (Tables 1 through 

3) were used to construct the water table contour maps shown in Figures 2, 3, and 4. The groimd-

water elevation contours and associated ground-water flow pattems shovm in Figures 2 through 4 

are consistent with those previously mapped, indicating that the ground-water pumping component 

of the site remedy is effective in containing the plume in the alluvial aquifer beneath the Ormet 

Reduction Mill property and extracting contaminated ground water for treatment at Ormet's ground

water treatment plant. Ground-water flow in the alluvial aquifer is generally from northeast to 

southwest, toward the Ormet Reduction Mill Ranney well and interceptor wells. Current pumping 

maintains the water table at an elevation that is below the pool elevation of the Ohio River, and a 

hydraulic potential does not exist for the natural discharge of ground water from the alluvial aquifer 

to the Ohio River along the river/plant boimdary. The ground-water elevation contour maps for the 

1999 monitoring events indicate that the operation of the FSPSA soil flushing system has had no 

discemable effect on ground-water flow pattems beneath that area of the site. 

Pumping by the Ormet Reduction Mill Ranney well and the Ormet Rolling Mill Ranney well 

(located approximately 2000 feet west of the Reduction Mill Ranney well) have created large cones 

of influence around each pumping center, which converge to form a gently rounded ground-water 

divide, situated roughly parallel to and west of the fenceline separating the two plants. A ground

water divide is a high point, or ridge, in the surface of the water table. The ground-water divide 

creates a hydraulic barrier, such that ground water on the west side of the divide flows toward the 

Rolling Mill Ranney well, and ground water on the east side flows toward the Reduction Mill 

Ranney well and interceptor well. By this condition, a hydraulic potential does not exist for ground 

water beneath the Reduction Mill to flow toward the Rolling Mill Ranney well. 
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GROUND-WATER QUALITY 

Time vs. Concentration Trends 

To evaluate changes in plume concentrations within the alluvial aquifer beneath the Ormet 

site, concentration versus time graphs were prepared for each monitoring parameter for which a 

cleanup goal was established in the ROD, with each parameter being graphed separately for each of 

the compliance point wells identified in the RA Ground-Water Monitoring Plan (see Appendix D). 

Analytical results for sodium have also been graphed, because it is an additional indicator of overall 

water quality in the plume. The graphs show the analytical results for the 1999 monitoring events, 

along with previous data. Summaries of time versus concentration trends and comparisons of the 

latest reported concentrations versus cleanup goals or background concentrations for the compliance 

wells are provided in the following tables. Possible time versus concentration trends were evaluated 

primarily with regard to the more recent results (e.g., 1995 or later). 
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SUMMARY OF TIME VS. CONCENTRATION TRENDS 

TOTAL AMEN. 

CN CN As Be Mn V F Na 

Wells within FSPSA 

Mw-32 It - II - t f n n 

MW-35 t I 1 _ .. _ I .. 

MW-36 ~ - f 1 . . . . I I 

MW-37 - - il - I .. I I 

Downgradient Edge 

ofFSPSA 

MW-16 t I - - I _ .. .. 

MW-18 I I I 

MW-28 I I -

MW-31 t - I I I I I I 

Mid - Plant Area 

MW-2 I - - I - I i I 

MW-5 II ~ 

Downgradient of CMSD 

MW-12 - - - _ t - E -

Total CN - Total Cyanide; Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V -

Vanadium; F - Fluoride; Na - Sodium 

1 - Trend of increasing concentration. II - Trend of decreasing concentration. ~ No apparent trend. 

Combinations of symbols indicate changes in trends. 
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COMPARISON OF LATEST REPORTED CONCENTRATION 

VERSUS CLEANUP GOALS/BACKGROUND 

10 

AMEN. 

CN 

Wells within FSPSA 

As Be Mn 

MW-32 

MW-35 

MW-36 

MW-37 

Downgradient Edge ofFSPSA 

MW- 16 

MW-18 

MW - 28 * 

MW-31 

Mid-Plant Area 

MW-2 

MW-5 * 

Downgradient of CMSD 

+ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

+ 

+ 

+ 

+ 

+ 

+ 

* 

+ 

+ 

* 

MW-12 + 

Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V - Vanadium; F - Fluoride 
* - Latest result at or below ROD Cleanup Goal. 
+ - Latest result above Cleanup Goal, but below background. 
Blanks indicate latest result is above cleanup goal. For arsenic, a blank indicates latest result is above background. 
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Discussions of the time versus concentrations trends for each parameter for which a cleanup goal has 

been established are provided in the following sections. 

Cyanide (Amenable to Chlorination) 

The cleanup goal for cyanide established in the ROD (0.2 mg/L) is the Safe Drinking Water 

Act Maximum Contaminant Level (MCL) for cyanide amenable to chlorination. Cyanide amenable 

to chlorination is that portion of total cyanide which is weakly bound in cyanide complexes or is in 

the form of free (non-complexed) cyanide. Cyanide amenable to chlorination is a more reactive 

form of cyanide than the more strongly bound metal-cyanide complexes (e.g., iron cyanide). The 

form of cyanide occurring in the ground water beneath the Ormet site appears to be predominantly 

the stable cyanide complexes, which exhibit relatively low toxicity. This interpretation is supported 

by the relative concentrations of total versus amenable or free cyanide reported in ground-water 

samples from the site; i.e., the concentration of amenable or free cyanide is typically much lower 

than the total cyanide concentration in a sample. Also, the area of the alluvial aquifer containing 

concentrations of amenable cyanide above the cleanup goal is smaller than the area of aquifer 

containing total cyanide at levels above 0.2 mg/L. This comparison is fiirther discussed later in this 

report. 

Analyses for amenable cyanide tend to be subject to a higher degree of variability than other 

plume indicators, such as total cyanide and fiuoride. Consequently, concentration versus time graphs 

for amenable cyanide are somewhat erratic and exhibit less consistent trends. For this reason, the 

long-term concentration trends for amenable cyanide at a given monitoring well are more significant 

than fluctuations observed from one monitoring event to the next. 

Concentration versus time graphs for amenable cyanide are presented in Appendix D-1. At 

three of the eleven compliance point wells, the most recently reported amenable cyanide 

concentration was below the clean-up goal of 0.2 mg/L. At three of the wells (MW-16, MW-18, and 

MW-35), amenable cyanide concentrations exhibit an upward trend. 
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Fluoride 

Of the main plume indicators, fluoride is less prone to analytical variability than cyanide, 

and is potentially a more reliable indicator of changes in overall plume quality. Concentration versus 

time graphs for fluoride for each of the compliance wells are provided in Appendix D-2. 

The most recent result for fluoride was below the cleanup goal of 4 mg/L at two of the eleven 

compliance point wells, MW-12 and MW-28, and a downward concentration trend was observed 

at five of the compliance wells (MW-2, MW-12, MW-35, MW-36, and MW-37). The only 

compliance wells in which the concentration of fluoride exhibits an increasing trend are MW-31 and 

MW-32. MW-31 is about 100 feet dovmgradient of the soil flushing area. At MW-32, the 

concentration of fluoride, which was 12 mg/L to 13 mg/L during the previous three monitoring 

events, increased to 120 mg/L during the September 1999 monitoring event. As shown on the 

groimd-water contour maps for the 1999 monitoring events, (Figures 2, 3, and 4), the MW-32 

monitoring well is located near the downgradient edge of the FSPSA soil flushing area. Increases 

in concentrations of fluoride at MW-31 and MW-32 are believed to reflect increased leaching of 

residual spent potliner materials in the soil of the FSPSA as a result of soil flushing. 

Arsenic 

Concentration versus time graphs for arsenic for each of the compliance point wells are 

provided in Appendix D-3. At five of the eleven compliance point wells, MW-2, MW-5, MW-16, 

MW-35, and MW-37, the concentrations of arsenic reported during recent sampling events are 

substantially lower than levels reported during the Phase I RI. For two of these wells (MW-35 and 

MW-37), the data exhibit a continuing downward trend. Data for the MW-31 and MW-36 wells 

show an increasing trend. At MW-32, arsenic, which had been below detection (<0.004 mg/L) 

during the previous four monitoring events, increased to 0.057 mg/L during the September 1999 

monitoring event. As discussed above for fluoride, the MW-31 and MW-32 wells are near the 

downgradient edge of the FSPSA soil flushing area, and MW-36 is v^thin the soil flushing area. 
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Increases in concentrations of arsenic at these wells are believed to reflect increased leaching of 

residual spent potliner materials in the soil of the FSPSA as a result of soil flushing. 

As discussed earlier in this report, the final cleanup goal for arsenic is pending. In the ROD, 

the cleanup goal for arsenic was set at 0.010 mg/L. The MCL for arsenic is 0.050 mg/L. Because 

arsenic is a common constituent of ground water in the Ohio River Valley for which naturally-

occurring concentrations can exceed the cleanup goal presented in the ROD, the SOW specified that 

as part of the Remedial Design process, Ormet would conduct a statistical evaluation to determine 

the background level of arsenic in the alluvial aquifer. The resulting background level would then 

be considered for use as the cleanup goal in place of the level presented in the ROD. The results of 

the statistical analyses, which were presented to USEPA in the August 28, 1996 HydroSystems 

Management, Inc. report titled, "Statistical Analyses of Background Levels of Manganese and 

Arsenic in Groimd Water", indicated a background level of 0.040 mg/L for arsenic. At five of the 

compliance wells (MW-5, MW-12, MW-16, MW-28, and MW-37), the most recent results are below 

the 0.010 mg/L cleanup goal presented in the ROD. At MW-35, the most recent result is below the 

background value of 0.040 mg/L. 

Beryllium 

Concentration versus time graphs for beryllium are provided in Appendix D-4. The cleanup 

goal for beryllium established in the ROD was the MCL, 0.004 mg/L. Beryllium was reported above 

the MCL only in samples collected during the Phase I RI (June/July 1988) and only at two wells: 

MW-18 and MW-37. Since the Phase I RI, beryllium has been consistently below the MCL in all 

samples analyzed, including samples from all of the compliance point monitoring wells during each 

of the 1999 monitoring events. At the MW-31 well, which is just dovragradient of the FSPSA soil 

flushing area, data collected since July 1996 suggest an increasing trend, but the values for the 1999 

monitoring events (0.011 mg/L to 0.0014 mg/L) are still below the MCL. 
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Manganese 

Concentration versus time graphs for manganese are provided in Appendix D-5. Manganese 

results for MW-12, MW-16, MW-31, and MW-32 show slight increasing trends during more recent 

monitoring events. As discussed above for other monitoring parameters, the MW-16, MW-31, and 

MW-32 wells are located near the downgradient edge or just dovmgradient from the FSPSA soil 

flushing area. Increases in manganese concentrations at these wells are believed to reflect increased 

leaching of residual spent potliner materials in the soil of the FSPSA as a resuh of soil flushing. 

As discussed for arsenic, the final cleanup goal for manganese is pending. In the ROD, the 

cleanup goal for manganese was set at 0.230 mg/L. Because manganese is a common constituent 

of ground-water in the Ohio River Valley for which naturally-occurring concentrations can be well 

above the cleanup goal presented in the ROD, the SOW specified that as part of the remedial Design 

process, Ormet would conduct a statistical evaluation to determine the background level of 

manganese in the alluvial aquifer. The resulting background level would then be considered for use 

as the cleanup goal in place of the level presented in the ROD. The results of the statistical analyses, 

which were presented to USEPA in the August 28, 1996 HydroSystems Management, Inc. report 

titled, "Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water", 

indicated a background level of 9,780 ug/L for manganese. 

At MW-5 and MW-28, the most recent results for manganese are below the 0.230 mg/L 

cleanup goal presented in the ROD. Manganese concentrations were below the background level 

in all of the compliance wells during each of the 1999 monitoring events. 

Vanadium 

Concentration versus time graphs for vanadium are provided in Appendix D-6. The cleanup 

goal for vanadium established in the ROD was 0.260 mg/L. As with beryllium, vanadium was 

reported at or above the cleanup goal only in samples collected during the Phase I RI (June/July 
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1988) and only at two wells: MW-2 and MW-37. Since the Phase I RI, vanadium has been 

consistently below the cleanup goal in all samples analyzed, including samples from all of the 

compliance point monitoring wells during all of the 1999 monitoring events. 

Tetrachloroethene (PCE) 

Under the RA Ground-Water Monitoring Plan, analyses for tetrachloroethene (PCE) were 

performed on samples from five of the compliance wells where PCE was detected during the RI, 

MW-2, MW-5, MW-18, MW-30, and MW-31. A graph showing PCE concentrations versus time 

for these five wells is provided as Appendix D-7. Since the Phase I RI, PCE concentrations have 

shown a decline at MW-2, MW-5, and MW-31; PCE levels have increased at MW-30. The cleanup 

goal for PCE is the MCL of 0.005 mg/L. The most recent results for PCE were at or below the MCL 

(also the detection limit) at MW-2, MW-5, and MW-31, indicating a decrease in the area of the 

aquifer affected by PCE. 

Contaminant Mass-in-Place 

In accordance with Section II.3.C. of the Consent Decree SOW, data from the May 1999 

expanded routine monitoring event were used to estimate the masses of fluoride and cyanide (the 

primary plume indicators) in the alluvial aquifer as a means of evaluating the progress of the 

remediation. The procedure used for estimating the mass-in-place was as described in the RD Work 

Plan and the HydroSystems Management, Inc. (HMI) report titled, "Estimation of Dissolved 

Contaminant Mass in the Alluvial Aquifer, Ormet Primary Aluminum Corporation Superfimd Site, 

Hannibal, Ohio" (August 28,1996) that was submitted to the USEPA in conjunction with the 30% 

RD submittal. The approach used for estimation of contaminant mass-in-place is based on methods 

described in "Methods for Monitoring Pump-and-Treat Performance" (USEPA, July 1994). Resuhs 

of the mass-in-place estimates for fluoride and cyanide are summarized in Table 5. For comparison. 

Table 5 also includes fluoride and cyanide mass-in-place estimates based on previous monitoring 

events. The mass-in-place estimates are based on the fluoride and total cyanide isopleth maps shown 

HydroSystems Management, Inc. 



16 

in Figures 5 and 6. Data and supporting calculations for the May 1999 mass-in-place estimates are 

provided in Appendix E. Data and supporting calculations for the previous mass-in-place estimates 

have been submitted to the USEPA in prior reports. 

Based on the estimates presented in Table 5, the mass of fluoride in the alluvial aquifer 

declined substantially during the period from June 1988 through January 1995. During this period, 

the estimated mass of fluoride in the alluvial aquifer declined approximately 67% (85,702 lbs. to 

28,168 lbs.). The fluoride mass-in-place estimates since 1995 have shown relatively little variation. 

Using the data for the May 1999 monitoring event, the fluoride mass-in-place estimate was about 

29,000 pounds. 

With regard to cyanide, the mass-in-place estimates decreased for each monitoring event for 

which such estimates were made from 1988 to 1998. However, the estimated cyanide mass-in-place 

for the May 1999 monitoring event (5,566 pounds) is more than twice the estimate for May 1998 

(2,597 pounds). 

To assess the extent to which cyanide and fluoride continue to leach from soil in the FSPSA, 

the masses of fluoride and cyanide removed from the aquifer through pumping of the interceptor 

wells and Ranney well for the period between the two most recent expanded monitoring events (i.e.. 

May 1998 through May 1999) were calculated and compared to the estimated masses in the aquifer. 

The masses of cyanide and fluoride removed through pumping of the interceptor wells were 

calculated using daily analytical and flow data for the influent to Ormet's ground-water treatment 

plant, which receives the water pumped by the interceptor wells. The masses of cyanide and fluoride 

removed through pumping of the Reduction Mill Ranney well were calculated using quarterly 

analytical data and daily flow data collected by Ormet for NPDES reporting purposes. 

During the period from May 1998 to May 1999, approximately 29,500 pounds of fluoride 

and approximately 3,250 pounds of cyanide (total) were removed from the alluvial aquifer by the 

interceptor wells and Ranney well. During the same period, the estimated mass of fluoride in the 
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aquifer increased by approximately 5,000 pounds and the estimated mass of cyanide more than 

doubled (approximately 2,600 pounds to nearly 5,600 pounds). As discussed in the ROD and the 

remedial design documents for the Ormet site, the purpose of soil flushing in the FSPSA is to 

accelerate the rate at which contaminants are leached from the source area soils and subsequently 

removed from the aquifer and treated. Increases in the mass-in-place estimates despite the 

substantial masses of fluoride and total cyanide removed through pumping of the interceptor and 

Ranney wells suggest that soil flushing in the FSPSA, which was conducted part-time from August 

through October 1998 and full-time from April through October 1999, is increasing the rate at which 

leaching of residual spent potliner material occurs in the FSPSA. Over time, as the leachable 

material in the soils in the FSPSA is depleted, the removal of fluoride and cyanide mass from the 

aquifer through pumping of the interceptor and Raimey wells is expected to again result in decreases 

in the contaminant mass-in-place. 

Aquifer Area Above Cleanup Goals 

As a further check of the progress of the remediation, the approximate areas of the aquifer 

containing fluoride and cyanide at concenfrations above their respective cleanup goals were 

estimated using analytical results from the May 1999 sampling event. The results are summarized 

in Table 5. The estimates of aquifer areas above the cleanup goal are based on the fluoride and 

amenable cyanide isopleth maps shovm in Figures 5 and 7, respectively. For comparison. Table 5 

also includes estimates of the aquifer areas above the fluoride and cyanide cleanup goals prepared 

for previous monitoring events. These estimates are based on plume isopleth maps submitted to the 

USEPA in previous reports. 

The area of the alluvial aquifer containing fluoride above the cleanup goal increased slightly 

between 1988 (approximately 43 acres) and 1995 (approximately 48 acres). Since 1995, the area 

above the cleanup goal for fluoride has decreased about 27%, to approximately 35 acres. 

HydroSystems Management, Inc. 
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The area of the aquifer with concentrations of amenable cyanide above the cleanup goal of 

0.2 mg/L shows a substantially greater degree of variability than for fluoride. As discussed 

previously, analyses for amenable cyanide tend to be subject to a higher degree of variability than 

other plume indicators, such as total cyanide and fluoride. For these reasons, trends in the area of 

the aquifer with amenable cyanide above its cleanup goal tend to be less consistent and should be 

regarded in a long-term context. The area of the aquifer exceeding the cleanup goal for amenable 

cyanide that was calculated using data from the 1999 expanded monitoring event was 27.5 acres, 

compared to 10.5 acres in 1998. 

As discussed previously in this report, analytical results for total cyanide and cyanide 

amenable to chlorination indicate that the form of cyanide occurring in the ground water beneath the 

Ormet site is predominantly the stable, cyanide complexes. This interpretation is supported by a 

comparison of the area of the alluvial aquifer with total cyanide concentrations above 0.2 mg/L to 

the area of the aquifer with amenable cyanide concentrations above 0.2 mg/L. As shown in Figure 

8, the area of the aquifer with amenable cyanide above 0.2 mg/L is substantially less than the area 

with total cyanide above 0.2 mg/L. 

HydroSystems Management, Inc. 
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SUMMARY/CONCLUSIONS 

Pumping of Ranney well and interceptor wells continues to provide containment of the 

plume beneath the Ormet property and removes contaminant mass from the alluvial aquifer. 

Operation of the soil flushing system had no discemable effect on ground-water flow pattems 

beneath the FSPSA, and the flow of ground water continues to be from the river to the 

aquifer. 

Analytical results for the 1999 monitoring events indicate increases in concentrations of 

several parameters (e.g., cyanide, fluoride, arsenic) at wells near the dowoigradient edge of 

the FSPSA soil flushing area (including MW-31, MW-32, and, to some degree, MW-16), 

suggesting increased leaching of residual spent potiiner materials in the soil of the FSPSA 

as a result of soil flushing. 

Pumping of the interceptor wells and Ranney well removed approximately 29,500 pounds 

of fluoride and approximately 3,250 pounds of cyanide from the alluvial aquifer during the 

period May 1998 to May 1999. 

During the same period, the estimated mass of fluoride in the aquifer increased by about 

5,000 pounds (21%) and the mass of cyanide in the aquifer more than doubled (from 2,597 

pounds to 5,566 pounds). 

Increases in the mass-in-place estimates, despite the masses of fluoride and cyanide removed 

from the aquifer by pumping, suggest that soil flushing in the FSPSA is effective in 

accelerating the rate at which leaching of residual spent potliner material occurs in the 

FSPSA. 

HydroSystems Management, Inc. 
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Over time, as the leachable material in the soils in the FSPSA is depleted, the removal of 

fluoride and cyanide mass from the aquifer through pumping of the interceptor and Ranney 

wells is expected to result in decreases in the contaminant mass-in-place. 

The estimated area of the alluvial aquifer with fluoride concentrations above the cleanup goal 

set forth in the ROD has decreased by approximately 27%) since 1995 (48 acres to 35 acres). 

The estimated area of the aquifer with amenable cyanide concentrations above the cleanup 

goal set forth in the ROD was 27.5 acres in 1999, compared to 10.5 acres in 1998. 

Reductions in the area of the plume in the alluvial aquifer and the contaminant mass-in-place 

were occurring prior to the completion of Remedial Constmction and full-time operation of 

the FSPSA soil flushing system. These improvements in site conditions are attributable to 

operational changes and remedial activities undertaken by Ormet prior to the Superfimd 

project, including pumping of wells that intercept the plume, which has been ongoing since 

1972, and discontinued use of the disposal ponds and the potliner storage area. 

HydroSystems Management, Inc. 
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1 

WATER-LEVEL 
MEASURING POINT 

MW-1 

MW-2 

i MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

i MW-15 

j MW-16 

MW-17 

i MW-18 

1 MW-19 

1 MW-20 

1 MW-21S 

MW-21d 

1 MW-22S 

[ MW-22cl 

i MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

TABLE 1 
WAIER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: January 12, 1999 

: MEASURING 
POINT ELEVATION 

1 (tt. MSL) 
668.07 

668.12 

645.17 

1 661.07 

1 668.16 

667.94 

667.71 

666.59 

667.16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663.60 

667.47 

667.21 

663.18 

663,41 

667.88 

667.75 

667.73 

665.54 

665.59 

667.86 

663.27 

653.40 

653.07 

667.58 

661.59 

656.66 

655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

1̂  DEPTH TO 

WATER 
1 (feet) 

55.18 

57.52 

29.73 

57.93 

63.88 

59.53 

Page 1 of 2 

GROUND-WATER 
ELEVATION 

(fl. MSL) 

612.89 

610.60 

615.44 

603.14 

604.28 

608.41 

69.131 598.58 

66,69 

68.72 

63.64 

23.00 

41.87 

37.74 

37.67 

48.72 

Unaccessible 

40.44 

41.50 

12.04 

63.40 

62.99 

67.50 

67.28 

62.64 

62.88 

68.82 

68.73 

65.38 

66.09 

66.21 

66.26 

23.50 

39.78 

39.39 

49.71 

46.76 

39.90 

37.47 

35.56 

36.77 

38.16 

22.28 

21.40 

40,89 

40,61 

51,44 

51,26 

13,48 

39.81 

39.68 

51.55 

52.06 

599.90 

598.44 

603.67 

613.73 

619.57 

615.85 

619.64 

614.00 

655.03 

620.47 

620.53 

620.29 

600.62 

600.61 

599.97 

599.93 

600.54 

600.53 

599.06 

599.02 

602.35 

599.45 

599,38 

601,60 

639.77 

613.62 

613.68 

617.87 

614.83 

616.76 

618.20 

619.11 

625.13 

616.98 

638.86 

645.24 

616.41 

616.57 

610.78 

610.69 

624.19 

614.56 

614.66 

610.46 

609,70 
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TABLE 1 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: January 12, 1999 

Page 2 of 2 

) 

— 

WATER-LEVEL 

MEASURING POINT 

PPB-01* 

PPB-02S-

PPB-02d+ 

PPB-04+ 

PPB-05* 

1 PPB-06+ 

1 

1 

PPB-07* 

PPB-09+ 

PPB-10' 

PPB-14* 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

664.30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

21.74 

17.46 

43,17 

45.31 

21.64 

47.38 

Not Found 

43.39 

16.52 

Dry 

56.45 

38.18 

37.38 

64.28 

64.08 

63.34 

18.90 

19.25 

GROUND-WATER 

ELEVATION 

(ft. MSL) 

641,50 

645,68 

619.61 

616.26 

639.98 

615.66 

661.71 

620.91 

646.93 

660.64 

609.36 

619.99 1 

621.70 1 
599.34 

600.54 

600.59 j 

624.27 1 

623.801 

NOTE. 

All MW-series wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool (RP) measuring points are located on the walkway below the dry scrubbers. 

* - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

HydroSystems Management, Inc. 



TABLE 2 
WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: May 17, 1999 

Page1 of 2 

1 
WATER-LEVEL 

MEASURING POINT 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

1 MW-17 
MW-18 

MW-19 

MW-20 

1 MW-21S 

MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

MEASURING 
POINT ELEVATION 

(fl. MSL) 

668.07 

668.12 

645.17 

661.07 

668.16 

667.94 

667.71 

666.59 

667,16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663.60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 

667.73 

665,54 

665,59 

667.86 

663.27 

653.40 

653.07 

667.58 

661.59 

656.66 

655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

DEPTH TO 
WATER 

(feet) 

55.34 

58.24 

29.63 

59.79 

65.48 

60.38 

71.95 

69.16 

71.46 

65.35 

23.53 

41.98 

38.17 

37.76 

49.20 

37.59 

40,14 

41.61 

12.10 

65.79 

65.39 

69.82 

69.60 

64.57 

64.96 

71.36 

71,28 

65.91 

68.49 

68.61 

67.37 

22.16 

40.30 

39.90 

49.45 

47.15 

40.12 

37.65 

35.73 

36.37 

38.09 

21.23 

20.64 

41.23 

40.90 

52.38 

52.00 

13.34 

40.22 

40.09 

52.36 

52.89 

GROUND-WATER 
ELEVATION 

(ft. MSL) 

612.73 

609.88 

615.54 

601.28 

602.68 

607.56 

595.76 

597.43 

595,70 

601,96 

613,20 

619,46 

615,42 

619.55 

613.52 

617.44 

620.77 

620.42 

620.23 

598.23 

598.21 

597.65 

597.61 

598.61 

598.45 

596.52 

596.47 

601.82 

597.05 

596,98 

600.49 

641.11 

613.10 

613.17 

618.13 

614.44 

616.54 

618.02 

618.94 

625.53 

617.05 

639.91 

646.00 

616.07 

616.28 

609.84 

609.95 

624.33 

614.15 

614.25 

609.65 

608.87 
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TABLE 2 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: May 17, 1999 

Page 2 of 2 

i 
WATER-LEVEL 

MEASURING POINT 

ppB-or 
PPB-02S* 

1 PPB-02d+ 

{ PPB-04+ 

PPB-05' 

PPB-06+ 

PPB-07' 

PPB-09+ 

PPB-10' 

PPB-14* 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

664.30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

19.04 

17.55 

43.32 

45.63 

18.64 

47.58 

Not Found 

43.50 

14.10 

Dry 

59.34 

38.17 

37.02 

66.84 

66.58 

65.58 

18.78 

19.11 

GROUND-WATER 

ELEVATION 

(fl. MSL) 

644.20 

645.59 

619.46 

615.94 

642.98 

615.46 

_ 
620.80 

649.35 

_ 
608.47 

620.00 

622.06 

596.78 

598.04 

598.35 

624.39 

623.94 

All MW-series wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool (RP) measuring points are located on the walkway below the dry scrubbers. 

• - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

HydroSystems Management, Inc. 



TABLE 3 
WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: September 7, 1999 

Pagel of 2 

WATER-LEVEL 
^ MEASURING POINT 

MW-1 

MW-2 

1 MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

1 MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

MW-21S 

MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

MEASURING 
POINT ELEVATION 

(tt, MSL) 

668.07 

668.12 

1 645.17 

661.07 

668.16 

667.94 

667.71 

666.59 

667.16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663,60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 

667.73 

665.54 

665.59 

667.86 

663.27 

653.40 

653,07 

667,58 

661,59 

656.66 

655.67 

654.67 

661.90 

655,14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

DEPTH TO 
WATER 

(feet) 

54.84 

57.30 

29.25 

58.54 

64.35 

60.16 

1 70.64 

69.14 

70.59 

64.19 

22.52 

41.31 

37.24 

36.95 

48.20 

Underwater 
39.76 

41.02 

11.62 

66.26 

65.85 

69.92 

69.69 

65.22 

65.57 

70.85 

70.74 

65.62 

68.24 

68.36 

66.94 

21.46 

39.31 

38.92 

49.09 

46.16 

38.88 

36.76 

34.89 

35.94 

37.00 

20.11 

20.39 

40.25 

39,97 

51,20 

51.01 

13.33 

39,26 

39.14 

51.33 

51.82 

GROUND-WATER 
ELEVATION 

(ft, MSL) 

613.23 

610.82 

j 615.92 

602.53 

603.81 

607.78 

1 597.07 

597.45 

596.57 

603.12 

614.21 

620.13 

616.35 

620.36 

614.52 

-
621.15 

621.01 

620.71 

597.76 

597.75 

597.55 

597.52 1 

597,96 

597.84 

597.03 

597.01 

602.11 

597.30 

597.23 

600.92 

641.81 

614.09 

614.15 

618.49 

615.43 

617.78 

618.91 

619.78 

625.96 

618.14 

641.031 

646.25 

617.05 

617.21 

611,02 

610.94 

624,34 

615,11 

615,20 

610.68 

609.94 1 
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TABLE 3 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: September 7, 1999 

Page 2 of 2 

WATER-LEVEL 

MEASURING POINT 

PPB-01' 

PPB-02S' 

PPB-02d+ 

PPB-04+ 

PPB-05* 

PPB-06+ 

PPB-07' 

PPB-09+ 

PPB-10* 

PPB-14' 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

664,30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

20.29 

17.73 

42.62 

44.64 

20.16 

46,78 

Not Found 

42.96 

15.23 

Dry 

58.30 

37.32 

36.64 

66.42 

66.91 

66.10 

19.06 

18.80 

GROUND-WATER 

ELEVATION 

(fl. MSL) 

642.95 

645.41 

620.16 

616.93 

641.46 

616.26 

~ 
621.34 

648.22 

1 
609.51 

620.85 

622,44 

597.20 

597.71 

597.83 

624.11 

624.25 

NOTE: 

All MW-series wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool (RP) measuring points are located on the walkway below the dry scnjbbers. 

* - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

HydroSystems Management, Inc, 
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Parameters to be Analyzed 

Container Description 

From Lab / ^o r HMI. 

.2f<0 /nZ. 6Usa 

gLS"Q m L P/«i*>fic 

3L> H 6 i ^ L <^kss 

Preservative 

preserved t)y: Lab X or HMI 

JMQH 

JU=^ 

Sampling Personnel: 

Comments: 

y •̂g>•A^nhe// , J rY\eAe^k\J 

(^i<?/ Jr?tf') tOQ-f '̂AVf/- cstii-



W HMI 
— £iot> vnn i&^ i tC i j nsMd lu tgS^wxs 

Project Name: O r m g - T 

W A T E R S A M P L I N G L O G Page / ^ of y_ 

ProjeetNumber M B 1 Q Q 3 . Q ^ 

SamplelD: ^(jJ-A. 

Replicate ID: ^ U ) - Q e i 

Site Location: I k i w y l h u l j Ql^'tO Tme Sampling Began: C i l Ic ) 

Sampling Date: ijisin weather P ^ ; ^ t / f lP Time Sampling Completed: Q<^ tJcT 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTW] 

Gallons perKoot (GPF); fttim chart 

Gallons in WeO [WC x GPF] 

r̂ -̂  of Puc 

f5 . a3 
^ 1 s-s 
MAL 

Of\^ 

iLlL 

Diameter of WeU Casing 

Gallons to be Purged 

(3WCV3,SWCV3,etc.) 

•• Well Casing Volume (WCV) 

f/5.3) 

GAUONS PER FOOT (gpt) 

1!«r-0.M T -0.16 

W - C O * 2SS-.0J8 

r -OLJ/ 4"= 

3J4--0J0 r 

0.S5 

• 1.47 

Evacuation Method and Material D i s p o S c J ^ l g h c j ^ \ t r L i } l % l p G l y p V c p y l e n e . <T5P(^ 

SAMPUNG DATA AND 

HELD PARAMETERS 

Colo i / r " „y t i , -J i>y 

Wett Volumes (gal.): 

pH (3.U.): 

Sp. Cond. Qjmhos/cm): 

Temperature CC): 

Turtsidily (N.T.U): 

fcfouJ/\-bLLL - 3 ^ 1 n^f/"l-WooJv 

^.5-
io.2L, 
ncn 
13 

1 
10.31 
QOOQ 

13 

t 3 ,S 

l O J l 
6(000 

13 

Odor 

-ri..\ 
lo.sti 
a/vf> 
/ ^ 

Sampling Method and 

Parameters to be Analyzed 

"aterial(s): D iapQ5<^.b \e b a » i f r L ^ i t K Do l y i ^Y - r . ny l p iA . ' f n P t 

Container Description Preservative 

From Lab A,orHMI presevedby: Lab X or HMI 

Cn-fofJ ^ f.rv-ctwtfii'tblg 

p a , SpCond, F 
£Lt. 

^ ^ imL Glc^sa 

dSn M L Pki f ic 

3L> H^ i^L ^Icss 

A/AOH 

Sampling Peraonnet J * Cc t̂A^ohe H , J r -
Comments; C o l o v J joCi n o j " >»' t-f-^v P c / t 

f7\enask\J 



W HMI 
— EmmmmaitalCansuttingSenMca 

Project Name: O r m g . T 

WATER SAMPLING LOG Page 3 of 11 

SamplelD: I^Cj'lli 

ProjeetNumber tifl10Q3.Q{{ Replicate ID: 

Site Location: l ^vu f i ' ,hcL \ j G l ^ ' i O Time Sampling Began: l O O O 

Sampling Date: 1/13/99 Wealher. L f l ^ c i ^ H o ° Time Sampling Completed: j O o l O 

Description of Measuring Point (MP) 

MP Bevation 

Total sounder! Depth of Well Below MP (TO) 

Depth fo Wafer Below MP (DTW) _ 

Water Column (WC) in Weil [TD-OTWl _ 

Gallons per tbot (GPF); from chart _ 

Gallons in Well [WCx GPF] _ 

Tan 

EVACUATION DATA 

dfPVC 
V 

Sl .OQ 
H6.^H 

OJIn 

I t 1 •• • J -

Diameter of Wefl Casing ^ 

Gallons to be Purged f ^ ' ) 

(3WCV3,5WCV3,8la) 

=Well Casing Volume (WCV) 

1 i 

GAUONS PER FOOT (gpf) 

i>ir»o.06 r «o.ie r ' O J T • " • O J S 

W0.09 r/l''t>JB ViS-'OM p . 1.47 

Evacuation Method and Material DIsQCi6g>.fele b d l c r L J I ' / K p o l y p V a p y l e n e . r a p e 

SAMPUNG DATA AND 

HELD PARAMETERS 

C o l o i / r w ^ i J i ' V Oavk fai'ouii^-bkJl 5 f i \ 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (|jmhos/cm): 

Temperature (^): 

TurtJidity(N.T.U): 

-? 
/0.05 

35-50 
/S.S-

ifi 

In.O^ 
35<ao 

n-i-

n r J 4 - rw^d 

V 
(O.OH 
3500 

/3,:r 

Odor 

• f > I A C t | 

/o.^y 
3Y5'0 
/S. i -

SampDng Method and Material(s): D i a p Q 5 c < . b W b u t l f r L J i t V v p o l v / Q y f t p y | < » i A f ^ p C 

Container Description 

From Lab _ ^ or HMI Parameten to be Analyzed 

Cn'-b,-k.\ ] r.A - cwtfttcble 

ati^SpCotui, F 

.ec£ 

Preservative 

presavedby: Lab X orHMI 

3S^ /nL G\ĉ 6^ A/AOH 

^(Ti mL PUiilc H^C 

a> V<D m6 ^ k s s i f c ^ 

Sampling Personnel: 

Comments: 

T r^uv^pbgl/ , JT 

Co lo i r r ioC3 K o t / i " ( -Wr A u t 

/Mg/l AS i'i/ 



^ HMI 
— Emiuunma^dCaoiil l ingSenioa 

Project Name: Q r ^ g . " ! 

WATER SAMPLING LOG Page 4Lof_L 

ProjeetNumber U t A C J ^ Z . G J 

Site Location: / k w i i b f e i ^ O t a ' i O 

SamplelD: trf\Li''3,x 

Replicate ID: 

Time Sampling Began: lD3c^ 
Sampfing Date: / h j / ? f Weather L* ^ ; ^ <-(0'.i Time Sampling Completed: l O S " ^ 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevafion 

Total Sounded Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTWl 

Gallons per foot (GPF); from chart 

GaOons in Wefl PWC x GPF] 

Tap nf PVC 

01.5'} 
il,.10 
Q0.1£ ' 

O f l ^ 
3.33 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVs.5WCVs,eta) 

=Well Casing Volume (WCV) 

\ f ' 

(jol. 

GAaONS PER FOOT (gpQ 

IVr^OJIS 2" • 0.16 3" -037 4'»0.83 

1!<'«0.0« W « 0 J 8 314"«aj0 P-1.47 

Evacuation Method and Material D'tSpCA<^h\t b c ^ H e r u i l h p G l y p r a Q y l e n e . r d p e 

SAMPUNG DATAAND 

HELD PARAMETERS 

Cofoi/fv/ybiiditV fuA. b-oujA-b^c.ck , \J 5K./i€<>( 

Wefl Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ ) : 

TuriJidity(N.T.U): 

3,6" 
^.-XH 

3,1^0 

i3i.< 

7 
Ct.'\H 

a,awo 
/a.r 

/o 
9.f7 
aayo 
i ^ . - ^ 

Odor 

• f i i^ l 

9.'7'7 
5, a ̂ 5 
/a..r 

• 

SampDng Method and Mataial(s): D i3pQ5c<.b\e b c n i f r C O i t K po\ \ jpre^pyl \p\A. f> f a p g 

Container Description Preservative 

From Lab _ / ^ or HMI presetvedby: Lab X or HMI 

.-̂ <30 mL ?lusf,c 

Parameters to be Analyzed 

Cn-f^^\ ' Cin - cmen<*b\e 

p i i , SpCofui, F 

^ t i /nL Glcvs^ 

glS"Q m L PkA-fi'c 

3L> H G tnL <^kss 

A/»AQH 

SampOng Personnel: 

Comments: 

•T (i^^^riheU , .1 ntp^MJ f :^ 
T/Wrti/- Anf-'i / \r i i -hUritr At f t (A . J l :Ar\ h\ut.v f> m n 



W HMI 
- = - EnvwronmattaiCi3nsuttBr^Siaw:ia 

WATER SAMPLING LOG Page ai.cf_li 

Project Name: 

Project Number 

Site Location: 

Sampling Date: 

Qrmc\ 
Mfl10fl3.0« 

//<iMnJbal J Oh\o 

t m /19 Weather N&ii^ l i O ' 

SamplelD: A y ? 6 J - < 3 y 

Replicate ID: 

Time Sampling Began: 

Time Sampling Completed: 

13 IO 

nin 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well UD-OTW] 

Gallons per foot (GPF); fi^m chart 

Gallons in Well [WCx GPF] _ 

Evacuation Method and Material T)', < . -Y\< 

Top 

EVACUATION DATA 

nf 
J 

HL.DU 
53.ro 

Hi^S is 

OJin 
3,V 

u]r\e h u \ \e.r-

m 

f ^ j i ^ 

Diameter of Well Casing g? " 

Gallons to be Puiged / J 

(3WCVs,5WCVs,etc) 

= Well Casing Volume (WCV) 

r«l\/nvr.n\//A*/» rrsop 

GALLONS PER FOOT (gpf) 

i'/4"-o.o6 r - a i 8 r »0J7 4"»o.8s 

114--0.09 2%-«0J8 314"'OJO 8-»1.47 

SAMPUNG DATAAND 

FIELD PARAMETERS 

ColOi/f;,ybi'clitV S'focjvt. I \J C load\ f 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (jjmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

x.<r 
S.l(. 
HHO 

i i . s -

7.5-
5./y 
v^/y 
/ y 

11 

S,\c> 
HSo 
I H 

Odor 

^ ^ / 

6 A 1 

H^O 

' 1 

Sampling Method and Material(s): Di3pQ56<.b\g b a i | g < ' C J l t K p o i y O v f t p y l ^ utif f ^ ^ p g 

Container Description Preservative 

Parameters to be Analyzed From Lab _2S or HMI preserved by: Lab X or HMI 

pti^ fipG>vul̂  F a5h mL P\c,bi\c 

fJAoH 

H^C 

Sampling Personnel: J T CctA/^V^htW . J fT^etltXiky 

Comments: 



W HMI 
— EmiivniidaHalConsuBn^Seruca 

Project Name: Q r w C T 

WATER SAMPLING LOG Page { f i of I I 

SamplelD: / y \ l j ) - I C 

ProjeetNumber M / n c a 3 . Q { { Replicate ID: 

Site Location: / j f t i ^ j b g 1 ^ /^ K ' I O 

Sampling Date: / / / J / ? f Wealher ^ , ' ^ ^ Y ' ' 

Time Sampling Began: 1 3 . 3 0 

Time Sampling Completed: / t-f ( Q 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Well Below MP (TD) 

Depth to V\^ter Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per tbot (GPF); from chart 

Gallons in Weil [WC x GPF] 

%p o f PVC 

XLIL 
Hi.13. 

^'1.3'i 
Osl la 

S^ 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

: Well Casing Volume (WCV) 

/ / f . A 

GALLONS PER FOOT (gpf) 

iy.""0.08 T "0.18 r - o j r 4"»o.6S 

154" "0.09 n i "«0J8 354" "0.50 S'»1.47 

Evacuation Method and Material D;.^Qo^<.^le bc^lW U>I'1K poiypropyioit f^pc 

SAMPUNG DATAAND 

FIELD PARAMETERS 

Color/t%,<(9,-J,"tv 5 /0 i - ' • ^ / ^ f c i i v i t j 4- c l o o d y / 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (jjmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

5-.r 
6.fffl 

6 53-

/J . 5 

l l 

l ^ S 
o6o 
12.S^ 

/cr 
7. IO 

6d,5-
/ j . r 

Odor 

/TvxW 

7, /A 

^ 0 ^ ' 

/ j , r 

Sampling Method and Material(s): Di3pQ5c<.b\e b a U g / ' C J i t U D o l y O v f t O y l p utif f t ^ p t 

Container Description 

Parameters to be Analyzed From Lab / ^ or HMI 

J)'iiS. /^^N',mn,)^c.y .4^0 mL Plusf.c 

pH,:SpCo,̂ dJ F â Q mL Plc îfic 

Preservative 

preserved by: Lab X or HMI 

A/AOH 

Sampling Personnel: J T ( " i ^ u V i p b e / / , J / T l f / I A S J ^ r 
Comments: ^ . n f n r • h f ' h f e i J O u f 

r 



W HMI 
— - En r i r anma i t a lCaBu l t i ngSenvxs 

Project Name: Qiryng."T 

ProjeetNumber Mn10Q3.Q l { 

Site Location: / jg^^n iha l j QK' iQ 

WATER SAMPLING LOG 

Sampling Date: ^// i /?^ Weather 1 ^ ^ / j 3 ^ 

Page ^ of i I 

Sample ID: mw' • / » 
Replicate ID: 

Time Sampling Began: i ^3 t r 
Time Sampling Completed: / ' ^ j S 

EVACUATION DATA 

Description Of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Weil Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well JTD-DTWI 

Gallons per foot (GPF); from chart 

Gallons in Well (WC x GPF] 

Top n f PVC 

<^^.a^/ 
^ I t . O O 

^5-.AH 

Of/fo 
7,^3 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVS, SWCVs, eta) 

: Well Casing Volume (WCV) 

.^al 

GALLONS PER FOOT (gpf) 

iy."«0.08 r »0.16 3" =0.37 4"»0.BS 

1%-»0.09 2J4--0J6 3J4"«0.50 y - 1 . 4 7 

Evacuation Metiiod and Material Dlsp^^iole b u l W uiiik polyp^rapylfM/?. rt^pe 

SAMPUNG DATAAND 

RELD PARAMETERS 

Coioi/f^^ybi'diW AJoî e. / Ciirc^i/-

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (|jmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

7.5-
7.17 
HHS' 
IH 

is-
7.05' 
vvr 
I H 

^a 
7ojr 
9VJ 

IH 

Odor 

-fivi^l 

7.0V 
iHO 

IH 

Sampling Metiiod and Material(s): DlSpxaSe^blg b q i l f / - c O i t U . p o l v / f l Y ' r . n y l ^ i/i<* r ^ p g 

Container Description Preservative 

Parameters to be Analyzed From Lab / ^ or HMI preserved by: Lab X or HMI 

DiiH. Mjfif.,nn,^Ja,V .̂ 0C> mL PL^f'.c 

pfif SpCotii J . F ajQ m L Pkif tc 

A/AOH 

Sampling Personnel: 

Comments: 

- T Ct:.lA^rly>ell , .-j rrte f ncjky 

**w-aw Loa-wio 



y HMI 
— • GniiviuiiaitalConsidlatgSeruces 

Project Name: Q f m<-"T 

ProjeetNumber f - j f f l C a S . Q ^ 

Site Location: / ^ w t j b a l ^ Q K t O 

Sampling Date: ///, '^/y^ 

WATER SAMPLING LOG 

Weattier (^c,. in 3 3 ^ 

Page p of I i 

SamplelD: W O J - 3 ^ 

Replicate ID: A H f ^ - S a ^ j 

Time Sampling Began: l^cfi 
Time Sampling Completed: 4£î  

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

Top o f PVC 

,5-7. l i t 
2 0 ^ ^ 
U _ x l l . 

OJh_ 
JLT4_ 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs. etc) 

= Well Casing Volume (WCV) 

_23. 

GALLONS PER FOOT (gpf) 

I ' / / »0 .08 2" - 0 . 16 3- - 0 . 37 4"»0.85 

114"-0.09 254-=10.28 3J4"»0.50 8" "1 .47 

Evacuation Mettiod and Material DisCQ5<<fa|e b c ^ A c ^ O J I I K p o l y p ^ r a p y l i ^ e . j ^ p f 

SAMPUNG DATAAND 

RELD PARAMETERS 

Color/f;,yD,-J,"tV d' iw*^ - i ^ cJr y j / i x V f r t / * ' c l a u j i / 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

3 
7 77 
L9i6 

IH 

0 
1.^0 
6>id 

l i 

i i,S 
7.^3-
(. iS 
/ f 

Odor 

(,.. 1 
«'.<30 

CS'O 

^ /V 

Sampling Metiiod and Materials): Dl3pQ5<<.b\g h c i A f r C O i t U p o l y p v r . p y { < » n g r ^ p g 

Container Description 

From Lab A or HMI 

.^<^ mL PLd'.c. 

Cn-ffttJ ^ (.r\ - ĉ mcÂ ble ^SC mL <^t!=^^ 

pH .̂'SpConJ^ F dSr̂  m L PUiJlc 

Parameters to be Analyzed 

Preservative 

preserved by: Lab X or HMI 

fJAoH 

Sampling Personnel: 

Comments: 

•T Ct^iA^riheU , J menn.-.k 'f. t vnost nf- foL^ (:f-kv^ ^w/ .̂̂  ^ <̂ 'ŷ cCb 

wor-«7in*uaviKi 



yr HMI 
— • EmmmntaHa lCana i l ta igSan ices 

WATER SAMPLING LOG Page iof_li 

Project Name: 

Project Number 

Site Location: 

Sampling Date: 

Ormt.^ 
^tAcA^,c^i 
lic.t^\hu\ jf^Wta 

ljl\ in Weattier iU^\t^ ?>f 

SamplelD: lfV[U)'3S^ 

Replicate ID: 

Time Sampling Began: 0 % ^ 
Time Sampling Completed: O ' ^ & ' S 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

DepUi to V\fater Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

Tog / PVC 

HL.IO 
3i4'.n 

T.TTi 
OAi. 

/ . ( / 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

asl 
GALLONS PER FOOT (gpf) 

1>4""0.0« r "0.16 3" "037 4" "0.85 

r,4""0.09 214" "0J8 3I4"»0.50 6" "1.47 

Evacuation Metiiod and Material Dlsp-Sf̂ Jole bc^iW LJiiK polyptrapylf^^ ir^pe 

SAMPUNGDATAAND 

RELD PARAMETERS 

Coioi/r-wybJiW Sfaun^-hlc^ci / 5-k,i^aJ 
Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. Qjmhos/cm): 

Temperahjre f C): 

TurtJidity (N.T.U): 

^ 

L.S-0 

S iTo 

/?,.s-

3 . r 

7,^6 
S 0 6 

1 3 , 6 ' 

5' 

H.&o 
foe 
/3 ,S ' 

Odor 

6. 
7./a 
9 3 a 
JJ , f 

-f-'fi^Ci. 1 

"^ . IS 
'r^LS' 
/1 .5 

Sampling Mettiodand Material(s): Di3pQ5e<.b\e b q i l t r r L J i t U p o l y f l v f t p y j f ' n < ; t ^ ^ p g 

Container Description 

From Lab / ^ or HMI 

Sa> mL PLsf.c 

Parameters to be Analyzed 

pW^ ,ipCortU, F 

,2S/^ mL 

asb mL 
Gle^Sd 

PAĉ sfic, 

Preservative 

presen«dby: Lab X or HMI 

JJME. 
H^C 

Sampling Personnel: 

Comments: 

•T (r. i^rhtW , J rriprtMl f f-



W HMI 
— EiwiroranoaalCansultingSayioes 

WATER SAMPLING LOG Page / O ot H 

Project Name: O r m f t 

ProjeetNumber J .J f l lOn3.0f { 

Site Location: / ^ ^ M u 1 ^ flKiO 

Sampling Date: / / / ' V / f ^ Weattier f!*;.,'^ 3^ 

SamplelD: / I I U J - S l 

Replicate ID: 

Time Sampling Began: ^ *f ' S 

Time Sampling Completed: O ^ ' / j ? 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Wfeter Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Wfell [WC x GPF] 

T j nf PVC 

3L.'TfV 

^ cA «oL Q 

h,7(? 
Oslfn 

A . ^ 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

: Well Casing Volume (WCV) 

ao 
GALLONS PER FOOT (gpf) 

r/4""0.08 

15f0.09 

2- "0.18 

«4""0J8 

3- -0.37 4"" 

354-"0.5O 8" 

0.8S 

•1.47 

Evacuation Metiiod and Material D]spOSt*.h\€. b c ^ A c i ^ L J I I K p o l y p / i s n y / f t t A i ^ p g 

SAMPUNG DATAAND 

RELD PARAMETERS 

Coloi/f-„<|„-cj;tV J 

Well Volumes (gal.): 

pH (3.U.): 

Sp. Cond. (fjmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

^fowiry. /5 fc^ l^ fc i + Tu / .b i c i 

5.r 
<?,a.<r 

7^5-

IH 

s 
9,3^ 

7 3«3 

I H 

l .S 

f.a.s-

73J " 

i H 

Odor 

f l" KC^ / 

f.as 

7 i " 0 

/v 

Sampling Mettiod and Material(s): Di3pQ5g<.b\g b q t l ^ r L J i t U . p o l y p Y - r . p y l p i A g < a p g 

Container Description Preservative 

Parameters to be Analyzed From Lab / ^ or HMI preserved by: Lab X or HMI 

Di ' j l /H;A;;^rt;K/a,\/ SCO mL ?lcif,<. A/AJ6J- f U U •f;l4e^d 

Cn--fr>-<-J } rrv-c.vwg>table ^^lO mL Glc^sa A/.AQH 

pW,6pC^^l F dS(̂  mL Plĉ sWc i ^ ^ 

Sampling Personnel: 

Comments: 

y Cc.tA^r)he\\ , J mene^k 

^MJLf. 



W HMI 
— ' Env imnma i io lConsud ingS^rwxs 

Project Name: Q f Wg-T 

WATER SAMPLING LOG iLof_LL 

SamplelD: / H c J - g ^ 

ProjeetNumber l - j f f lOQ3.Q^ 

Site Location: f k w t i b a I ^ Q K' I O 

Sampling Date: / / / ^ / 9 f Weattier ^c<,'yi 3 / 9 ^ 

Replicate ID: 

Time Sampling Began: / O O P 

Time Sampling Completed: 1 0 3>0 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per loot (GPF); firom chart 

Gallons in Well [WCx GPF] 

r̂ P nf PVC 

S'j.fo 
3 t . lU 

[ (> '3 f 

Osl la 

3MI 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

: Well Casing Volume (WCV) 

(l^) 

GALLONS PER FOOT (gpf) 

iy.""0.08 T -0.16 3" -037 4--0.85 

154-"0.09 214-"0J6 354"-0.50 8" "1.47 

Evacuation Method and Material DisQQ^̂ Jole bc^lW LJi'lK polyp^c^pyldxe. rc^pe 

SAMPUNG DATAAND 

RELD PARAMETERS 

Cotoi/f'^yUrJitV 

Well Volumes (gal.): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

Bkr.k / 3tc.'tr\^rJ+ClotJ\/ 

3 
10.30 

,?,JYo 

IH 

Cc 

1 6 , ^ 5 ' 

3,?>HO 

f l 

y 
] 0 , ^ 

.-3̂ 3 t o 

I H 

Odor 

-fy'i/iA./ 

lO.SiO 
3j3oo 

I H 

Sampling Mettiod and Mater1al(s): D i3pQ5t< .b \g b q i l f / ' C J i ' t K p o l y p v r i p y l f u M f t ^ ^ p g 

Container Description 

From Lab / ^ or HMI 

.^•(^ mL Plusf,<L 

Parameters to ba Analyzed 

Di".Ŝ . /^,6£,nnj^o.,V 

Cn- fftf/ l̂ J r 1̂  - 6wgnuble 

pH, 5pCon4, F 
^ 0 mL 
dS(̂  mL 

&lc,.S6 

PlcsWc^ 

Preservative 

preserved by: Lab X or HMI 

A/AQH 

^"c 

Sampling Personnel: 

Comments: 

.T rt..^n]nell , J nip P 
C a l a ^ r - g i < » g g l>\o 

Âosky 
^ -Citif^ ^ui-"] 3L~f;lit.^s 
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W HMI 
EmiimnmsntalCansuiUngSeTvices 

Project Name: Q f f n c f" 

WATER SAMPLING LOG 

Sample ID: 

Page / of 3 ^ 

muj-,*r 
Project Number Mfl lOO 3 . /1 RepffcatelD: mu)-5ci. 

Site Location: /Va«^. ' k J j r>W,0 Time Sampling Began: 0 750 

Sampling Date: S / l ' H / f f Weattier 5ov^^^v C 6 
f 

Time Sampling Completed: C g ^ f T 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevafion 

Total Sounded Deptii of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTWI 

Galtons per fbot (GPF); liom chart 

Gallons in Wea [WC x GPF] 

T^p ^ P̂ C 

*=i\.'i'i( 

(S.H'S 

^L.HO 

O.lta 

H.sa 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

=Well Casing Volume (WCV) 

^ 
J l . 

GALLONS PER FOOT (gpf) 

I'.r-o.os r -ai6 r -037 4^"as5 

US'"0.09 2W-fl.28 S-yP-OJO 8"»1.47 

Evacuation Mettiod and Material OiVao-^bl-e hnuilt^- c j i j h poUjp^'op.f U y \ e . — r g p f -

SAMPUNG DATAAND 

RELD PARAMETERS 

i Color y t f l f o t o - J v o u J . ^ 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

TurtJidity (N.T.U): 

V.5 

^.C.7 

l,AHO 

13.5-

f 

'S'.t.O 

i ,3s:r 

12.5 

/3 

^.c/ 
7,553-

/ J .S 

TurtJidity: l\An\Ae f shc'ttA^A 

f:^\ 
<f̂ .LO 

l,3iGa 

I3.S 

Sampling Mettiod and Material(s): Q^jpf^^z-.^j/f faci'l^y t ^ i ' f v . pr^l-Jju7^pylfy\fi n->pe 

Container Description 

Parameters to be Analyzed 

Cirt -hr^fJ—^- iT.M amrvj^bl-e. 

pt i , $p. row/ I F 
%-lY^rl^L^f1h^i^f CPce) 

From Lab _X_ or HMI 

giS ŷnL akii4fc 

3 ^ KHL pUs^k _ 

Preservative 

preservedby: Lab K^^orHMI 

//iltoj -^g/y -fll^rfJ (I Mkye*t) 

hlAOW 

H^C 

ML 

Sampling Personnel: 

Comments: 

T CA î\>sf\\ 
T -r 

.<̂  m^Ha^ky 

Co\Q<r r i f les Y\rA .P;\4fv- at A 

MMWWtOOJMg 



W HMI 
Project Name: ^ /•/yi g. ' ^ 

WATER SAMPLING LOG Page » of 3 0 

SamplelD: niU)-3 
ProjeetNumbeiT M f U Q Q l , t{ Replicate ID: 

Site Location: ^ ^ M ^ .' t»» f ^ <Oia;o Time Sampling Begaa- Q?35" 
Sampling Date: S / l ^ / f f Weather f ,ywwy / [ ^ ^ Time Sampling Completed: ^^tjr^y^ 

EVACUAT70N DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of WeU Below MP (TD) 

Deptti to Water Below MP (DTW) 

W&ter Column (WC) in Well [TD-OTW] 

Gallons perfbot (GPF); from chart 

Gallons in Weil [WC X GPF] 

%p fff ?̂ c 

J L L i l 
J3LS± 
iLun. 

J^dk. 
JL22. 

Diameter of Weil Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

! Well Casing Volume (WCV) 

Jil 
J ± 

GAaONS PER FOOT (gpf) 

1'<«'«aOB 2- « a i « 3" "037 4?-0JS 

1M'»0.09 2J4--0L28 35«r«0JO 8"" 1.47 

Evacuation Method and Material Di*ipo'^hU hu'ilfiT Lj'<-hi po)'^p^cip-fky\e.—rp/?g.. 

SAMPUNG DATAAND 

RELD PARAMETERS 

Color rWrk. K<ou>in-bkr fe : 

Weil Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

TurtJidity {N.T.U): 

H.^ 

r i o 
1̂ 160 

11 

Odor ,.„-SOw Ali^^-w TurtJidity: ^ 4 r . , ^ r A 5 1 Clot^M/ 

9 
'j'.^'y 

/•yjo 

/v 

1 1 

/5 
9.9V 

IfHCi 
/V 

•Ane i j 

9.Jf 

1^910 

IH 

/ 

• 

Sampling Mettiod and Material(3): «"(»): p;<.-)<s'i/^fa/<' fae..'1/ir ^....'tu p r ^ y p ^ p y l f v t f i r r , p r 

Parameters to be Analyzed 

pfl, $p. ('/iw/ y r 

Container Description 

From Lab J L or HMI 

<af)yMi plo.*rl;'e 

Xi)f.inML rJc^<. 

Preservative 

preservedby: Lab X^ or HMI 

fJAQH 

-MO. -

Sampling Personnei: 

Comments: 

T I^At^phfl) ^ <i /y?<Ma<Jr^ 

Ccki- g//o<'S w/^-f ^W-lr/ <o>;t 



W HMI 
EnunMonenSdConsu^ngSenica 

Project Name: Q f f n e, J" 

WATER SAMPLING LOG Page 3 of 3C i 

Project Number f ^ / t l Q o ^ , 11 

Site Location: / . / ^ ^ ^ I h J ^ n W . O 

Sampling Date: f ' / Z f / f ? Weattier StJviVi^ 6<3^ 

SamplelD: W?(^J-/ f f 

Replicate ID: 

Time SampOng Began; 0 9 / 6 

Time Sampling Completed: 0 9 . ̂  ^^ 

EVACUATION DATA 

Descriptton of Measuring Point (MP) 

MP Bevafion 

Total Sounded Deptti of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTVyj 

Gallons per toot (GPF); ftom chart 

Gallons in Well [VVC x GPF] 

T^p ^ P^C 

5-1.00 

HOtlH 

MOALL. 

OJig 

^no 

Diameter of Well Casing 

Galtons to be Purged 

(3 WCVs, 5 WCVs, ett) 

= Weil Casing Volume (WCV) 

JLSI 

GAaONS PER FOOT (gpf) 

i5r»0L06 r »ai6 r "037 4'"aa5 

W' t lM 25«'»a2e 3W-0.M r-1.47 

Evacuation Mettiod and Material OiV.ao.^fel-f h : M t ^ uj',hy p o L p t ' o p y U i ^ ^ r g p f 

SAMPUNG DATAAND 

FIELD PARAMETERS 

ICotor ])c,r]L h / o a ; n - Jnlcxik. Odor , ^1 . t v ' . iPV A k e e v i TurtJidity: <,4,.:^^A -4. T . . . . 

Weil Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

TurtJidity (N.T.U): 

1 3 
9.«6 

.?/00 

IH 

U i;.s 
%K0 9.%) 

3070 .?07O 

IH IH 

•(- i t^cl 

9.^n 
3noc> 

l i 

bid 

Sampling Mettiod and MatKial(s): O ' i p r ^ ^ h l f hcU^Y- i^ i+U pr i lyprapyi f r i f i rn,pe 

Parameten to be Analyzed 

pti, sp. Q»vl I F 

%-iYc.rl^L,rAf1hfnf CPCE) 

Container Description 

From Lab X orHMI 

'\C(P ml pk.^rf 

35^ mL lOUi'f?'̂  

3 L ^ kvt/ p^A- i - ie . 

;3)<V^AV7L r J 6 ^ ^ 

Preservativs 

preservedby: Lab X^ or HMI 

JJMM 

JiO 

Sampfing Personnel: 

Comments: 

T ^A^k^ny\fl\ •̂  rY\^*tA'̂ ky 



W HMI 
- — JEmuu iu i i a i i i lGmsu l t b^gSen i ca 

Project Name: { ) f f i \ c j " 

WATER SAMPUNG LOG Page JLo(30-

SamplelD: KVlLJ-.^H 

Project Number f f /T jQQ ' j . l l Replicate ID: 

SiteLocatton: A / a « ^ [ ^ A ^ r ) U \ a 

Sampling Date: S / l ' j / f f Weattier (j^t.)i^»\y 7d)' 

Time Sampling Began: ( \ ĉ  « f ^ 

Time Sampling Completed: j Q [ ^ 

EVACUATION DATA 

Description of Measuring Point ^ P ) 

MP Bevafion 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Wfater Below MP (DTW) 

Water Column (WC) in Well [TD-DTWI 

Gallons per fisot (GPF); from chart 

Gallons in WeO [WC x GPF] 

Top fff PVC 

6>0.Hl 
H't.HS 

10 .% 
_QJfe_ 
/.7y 

Diameter of Weil Casing 

Gallons to be i^rged 

(3 WCVs, 5 WCVs. etc.) 

3 Wdl Casing Volume (WCV) 

..fix 

GAaONS PER FOOT (gpf) 

i'yr-,0.08 r »ai6 r "0J7 4".aas 

n«*"0.09 2!4""aj8 T/P-aSO a - " 1.47 

Evacuation Mettiod and Material O i V p o ' ^ f e U / v . i " l . ?^ - t^r - fv , p n l ^ i p t - n p y U i ^ £ — C f i p e 

SAMPUNG DATA AND 

FIELD PARAMETERS 

i Color T c t W Odor TurtJidity: C l o t j A v 

Well Volumes (gaL): j 3 . 

pH(s.u.): 

Sp. Cond. (Mmhos/cm): 

Temperature CC): 

TurtJidily(N.T.U): 

(sJS 

H 
C l l 

Hio 1 Ho^ 
IH IH 

S.S-
CIO 

HOC 

IH 

f:^l 
CIO 

310 

IH 

1 

• . 

• 

Sampling Mettiod and Material(s): P'jpf^^--^^^ fefai'lgir f^i'fiv pAyiprapyjIevte rape 

Parameters to be Analyzed 

n.-^4. ^ ^ A g j ^ ^ ^ K U ^ \ / 

Crt M f i i — * Cm aimt^nbl-c 

Container Description 

From Lab J L orHMI 

<yy>unt p \ u . ^ : i -

kJtk 
ptf, 5p. ^/ji^ 

r 
Tt-^crUU^f-thf^f CFCB) 

• jtSOiml—p 

;^%'/i^yy}L r j6^<. 

Preservative 

preservedby: Lab _ ^ or HMI 

j i a • 

Sampling Personnel: 

Comments: 

T ^^u^phfl) ^ M yy).fw/i<jy 

Cclav^ -f'lli f̂ ^ o t S ) 



Y HMI 
Project Name: ^ / " ^ g. f 

WATER SAMPUNG LOG 

Sample ID: 

Page JL<^.3a. 

W L J - 3 1 

Project Number / / /» ;QQZ. I l RepHcate ID: 

Site Location: ^/ant." t»« ( j n>W,0 Time Sampling Began: /Qa.5-
Sampling Date: j f / l ^ f / f f Weather .5oyt.A|̂  70° Time Sampling Completed: lC)Sf ) 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevafion 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Galtons per foot (GPF); from chart 

Galtons in Well [WC x GPF] 

T̂ ip J PyC 

( - I S I 

H l . l ^ 
t30.3(fi 

0'l(a 
3.3tS 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eto) 

' Well Casing Volume (WCV) 

Jn. 

GALLONS PER FOOT (gpf) 

1'^"0.06 r - a i 6 3" "037 4-"0JS 

1)S""0.09 25«'"0.26 3»" "0J0 8r»1.47 

Evacuation Mettiod and Material D i ^ p o ^ M t h c i l i y - CJi-h> ptslyprapyU,<\/^ C f i p £ _ 

SAMPUNG 13ATA AND 

HELD PARAMETERS 

iColor J)«, /k . b r o t j i ^ - h l e ^ c l c Odor 

W^l Volumes (gaL): 

pH(s.u.): 

Sp. Cond. fljmhos/an): 

Temperature (^): 

TurtJidity (N.T.U): 

3,5-

9.9/ 
«2i?0 
I H 

C S -

10.Q 

^ S 3 a 

IH 

l o 
to.oi 
3iS-IO 

IH 

TurtJidity: M e ^ l y i t J 

Tiy\a. l 

10. OS. 

3 5 1 0 

I H 
• 

Sampling Mettiod and Material(s): ( y ; ^ p ^ s , ^ . U , b u ' A ^ ^ i . j , ' i u ^ - ^ l y p ^ p y l ^ v K f i r ^ p r 

Container Description 

From Lab J i . or HMI Parameters to be Analyzed 

pti, sp. Cfitvl , F 

'̂ Gt'i ^ l plc^fi-i'r 

X^xInyyiL rM^<i 

Preservative 

presenredby: Lab X.^ or HMI 

hIAQW 

JiCL • 

Sampling Personnel: 

Comments: 

T (CatHphrtt j ^ lMfn^i<:ky 

Cjy\n^ J/)f.s tr\A X',\4e^ ooi '^ Cn l feJ ^ ^ U / J L j ^ t ^ HOO 



W HMI 
Emii uiuneiSulCorBiddngSanioes 

Project Name: Q ^ m c ' t 

WATER SAMPUNG LOG Pans !(, of J d 

SamplelD: y h C j - 3 5 ' 

Project- Number / / /)) Q o ^ . H Replicate ID: 

Site Location: l ^g^^ l t>,t n>W,0 Time Sampling Began: / 3 C Q 

Sampling Date: 5 / l V / f ? Weattier Suvttn^l f ^ 
f 

Time Sampling Completed: I . "^35 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptii of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVVJ 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

7]ip_j£jyc_ 

HC70 

3L.37 

lo, 3^ 

O.lia 

I .L.S' 

Diameter of Weil Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, ete.) 

= Well Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

IV!" "0.08 r =0.18 3" " 0 ^ 7 4'"0.85 

1'/S'"0.09 2J4""0J8 M4--0J0 8" "1.47 

Evacuation Method and Material Di'ijio'^hk hj^WtiT ui'i-h^ poL^pfopjlend—rpp£_ 

SAMPUNG DATAAND 

FIELD PARAMETERS 

I Cotor i6^e>i*Jw-

Well Volumes (gal.): 

pH(s.u.): 

Sp. Cond. (limhos/cm): 

Temperature ('C): 

TurtJidity (N.T.U): 

bkck: 

^ 

f .33i 

H<rc. 

I T 

Odor 

3.S-

f?.g-/ 

. O o 

/.r 

5" 

9. a J 

d3<2 

/ 5 -

6 
9. HO 

7^.0 

i.<r 

TurtJidity: . ^ h i i v t f j V 7 : .^A,>/ 

7 

?.7<D 

fT.5-

/ ^ 

'S' 

9.7^ 

S«30 

/ i " 

- ^V ic , / 

9.70 

f 7 0 

I S 

Sampling Mettiod and Material(s): p j j o ^ ^ J i / f h: . ; }<ry <..>ifv p r^hpr r ,pyUiAf i r r ^ p r 

Parameters to be Analyzed 

A \ s ^ j A g j O a ^ , K A . j l / 

Cirt f g j r t l—- f < .̂ii fimfnabl^ 

pfi, Sp. (rtw/ y F 

Container Description 

From Lab X or HMI. 

.iia2j!nJ p L ^ LC-

35^ ynL iiih 

S.5a Ml p^^4-ie^ 

Preservative 

preservedby: Lab J ^ or HMI 

A/AAJJ - ̂ .e l^ - f j l ^ r ^J Cl Mky>»\) 

fJAOH 

H°C 

Sampling Personnel: 

Comments: 

T /'^t^rthell }^t*Ko^ky 

Co\o^ doe.', w , t f',l4r^r n t f j - '^ l i JcK Atrj<. e.'hfv "^^ c.clltiVK.'̂  



W HMI 
E m v wmia i tu lCorBuOinsSen ica 

Project Name: Q f f n g_ j " 

WATER SAMPLING LOG Page 7. .of .^3^ 

Project Number ///>) Q g ^ . H 

Site Location: I ^ A u ^ l h d , n i ^ l a 

Sampling Date: S / l ^ / f ? Weattier 5«^m/ty ^ ^ 

Sample ID: MJ-37 
Replicate ID: 

Time Sampling Began: I3HS 
Time Sampling Completed: / HOO) 

EVACUATION DATA 

Description of Measuring Point (MF^ 

MP Bevab'on 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfect (GPF); from chart 

Gallons in Well [WC x GPF] 

%p o f pyc 

3(^,1% 
<3l,33 

is.is-
O.lia 

3.sa 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

? 

GALLONS PER FOOT (gpf) 

1'/r»0.08 2" "0.18 3" "0J7 4" "0.85 

1«^"0.09 2 i f ' t l .2S 3)4-»0JO 8" "1.47 

Evacuation Method and Material Oi<iSo*&bl< ^jct i / f^- i^<-hy p o L j p r o p y l i n e r p p f 

SAMPUNG DATA AND 

FIELD PARAMETERS 

' Color fevouJiA 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

J 
H.HQ. 

S(sO 

I H 

Odor 

S . S 

f .HL 

5SO 

i H 

^ 

? . fH 

5 H 0 

I H 

TurtJidity: 7:,./h.V 

/ ; • « . ! 

f .WS 

5 H 0 

IH 

{ ^S-h^mecl f 

Sampling Mettiod andMateriai(s): f t y ^ . j ^ j f t k u i W U j i J l . p r^ \yp r^py l f v \P r ^ p p 

Container Description 

Parameters to be Analyzed 

CA -hgifj + C.î  aturnalil-e^ 

pR, tp,(niud , F 

From Lab X orHMI 

3iS7)*r\L pk'.-fic 

^TCvy\l pkf>iii 

Preservative 

preservedby: Lab X ^ or HMI 

^AJOJ - :^-. V - l^i /^y^J CI f ^ k ^ ) 

kJAou 

Sampling Personnel: 

Comments: 

T (^fttt inhrU <i /V)<f»ta<ir[/ 1 
L+ feiracjvx cnla\/- g.-Pf^ -TilW* 

^ 
KcvfJ +o J i U f ^ 



Y HMI 
Project Name: Q f ( n C j " 

WATER SAMPUNG LOG Page_2_of_3£X 

Sample ID: 

ProjeetNumber HlVOO'2.11 Replicate ID: 

/>?(J- ,1^ 

Site Location: A/a «>.; U . 1 j /Ot^ :<o Time Sampling Began: IH IS 
Sampling Date: S / l ? / f ? Weattier ^uvvv i y 9 0 Time Sampling Completed: / i-j .^fp 

ription of Measuring Point (MP) 

MP Bevation 

i Deptti of Well Below MP (TD) 

EVACUATION DATA 

Tap o f PVC 

S 7 . l ^ 

Diameter of Well Casing 

Gallons to be Purged 

J " 

f .5 
Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTWl 

Gallons per tbot (GPF); from chart 

Gallons in Wisll [WC x GPF] 

jmjJL 
11.Oio 

O.lia 

3.7J 

(3WCVS, SWCVs, etc.) 

: Well Casing Volume (WCV) 

GALLONS PER FOOT (gpQ 

i '/r"0.06 r "0.16 r "0.37 4--0.8S 

1»""0.09 254-"0.28 354" "0.30 8" "1.47 

Evacuation Mettiod and Material Oi-spr^&bU h t ^ tW Lo.'-fv polyp^-Qpy k i ^C—rppe . 

SAMPUNGDATAAND 

RELD PARAMETERS 

Color n t ^ l c b/-oaJirv-bl^^.k: Odor TurtJidity: ^^-k^lv^^A 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (jimhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

3 
^.3a 
ssa. 
I S 

L %,S 

^ .HS 15.V7 

SHC SSS 

IS I S 

f i ^c l 

H.SO 
5SS 

I S 

Sampling Mettiod and Material(s): p t \ ^ n ^ s ^ . h \ f b u i W t^J>fU p r ^ l y p ^ p y l f y i / f r ^ p e 

Container Descrfpb'on 

Parameters to be Analyzed From Lab X or HMI 

pH I sp . Oi*^ I F 

Preservative 

preservedby: Lab j ( ^ or HMI 

HhiO^- f l e l ^ - f ^ ' l ^ r ' J Cl Mkyan) 

tJAOH 

H°(L 

Sampling Personnel: 

Comments: 

/'e.tA.phfU ^ ••̂  /H^H/^<ir[/ 

L+ WQI^VS. f -aUi^ '•x^' '" ' -^'l-Wv^lV 
^ 

tfenr^nNUoawn 



W HMI 
Emironmenta iCansu&ingSavcss 

Project Name: Q f m t f 

WATER SAMPUNG LOG 

Sample ID: 

Paos 9 of • ^<^ 

yvxjjt^'Vf. 

Project- Number ///>) 0 O 3 . l l Replicate ID: 

Site Location: ^ ^ M . , J h , I J. r>W,a Time Sampling Began: IHHS 
Sampling Date: S / f ^ / f f Weattier ^5c^yiMY 9(0* Time Sampling Completed: ISrsH 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefi Below MP (TD) 

Deptti to V\fater Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfbot (GPF); from chart 

Gallons in Well [WC x GPF] 

Tnp o / PVC 

Sat.OH. 

3%.c '̂\ 

/3.99 
_aik_ 
;i.^v 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

-i 

GALLONS PER FOOT (gpf) 

1'/i"»0.06 r "0.18 3- -0.37 4" "0.85 

r/f-O.OO 254" "0.28 354" "OJO 6" =1.47 

Evacuation Method and Material 0'\-i^f^h\<. h/uWtr L j ' . ^ poUp^Qp-fltne.—rgpf 

SAMPUNG DATAAND 

FIELD PARAMETERS 

Color T ) t ^ l ^ b v o a J r \ - b k c k Odor TurtJidity: .<4^.,V^^i 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre ("C): 

TurtJidity (N.T.U): 

SL.S 

lO.S 

.51 lo 

IH.S 

6 ' 

lo.H 
^aco 
IH.S-

7 

lo.H 

aavo 
^ .5 

+-»*v\tfcl 

lO.H 

;23iG0 

IH..-,-

Sampling Mettiod and Material(s): [ j ' . ^ p ^ s ^ l ^ l f h u ' t W L j J f u p r ^ l yp rapy l f yW r r , p p 

Container Description 

Parameters to be Analyzed 

n.-̂ 's / U ^ A e j r n ^ ^ lvA.^W 

C A -j-er^rA—H- f . i ^ aMfnafef-c-

pH, sp. ^ w / y P 

From Lab X orHMI 

35?)yH(. pks-frc 

dSiitMl p]i^s.\:c 

Preservattve 

preservedby: Lab X^ or HMI 

VV 

Sampling Personnel: T <̂ .»LMpv̂ .»n /yl<rK<a îrj/ 

Comments: ( ^ L ^ /"J<!>«5 M/?f -TM-Wy rtrj-f ^ k M r c i "fo - T i l - l f / ^ 

http://0O3.ll


Y HMI 
—.— £iu>u ufuiMit i tu lCorGuitmgSot ios 

Project Name: Q f f n g. "f" 

WATER SAMPUNG LOG Page 10 of _^<"^ 

Sample ID: ry\h)-i!^ 
Project Number //;T} g>0 3.11 Replicate ID: 

Site Location: ^ c y , ^ l h.. \ ^ n>W.o Time Sampling Began: iSoS 
Sampling Date: 5 ' / / i ^ / f f Weattier 5tJ»vvv.Y 9 0 Time Sampling Completed: /i'ai' 

EVACUATION DATA 

Description of Measuring Point (MP) T o p g f PVC 

MP Bevation 

Total Sounded Deptti of Well Belcw MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVyi 

Gallons per foot (GPF); firam chart 

Gallons in Well [WC x GPF] 

57,1^^ 
^7.7(g 

Ao./o 
O.lia 

3.3a 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

JA. 

GALLONS PER FOOT (gpQ 

i5«"^0J8 r "0.16 r "0^7 4""0.as 

15«"-0.09 254r»0,,2B 354r"0JO 6""1.47 

Evacuation Mettiod and Material Di^po'^lo]^ hu'iltv- 1̂ 1 f^ pol^iptropjUne r p p e 

SAMPUNG DATAAND 

FIELD PARAMETERS 

Color T ) ^ ^ l c | o / - o . ^ u v - b L < L l t Odor TurtJidity: . - ^ ^ / n ^ ^ l 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. Qjmhos/cm): 

Temperature CC): 

Turtiidity (N.T.U): 

3.5 
I . IO 

1010 

IH.S 

7 

7.70 

HIS-

IH.S 

ID 

1.16 

7^C> 

IHS 

13 

n o 
71iC 

/y.s-

/(Vtal 

7.70 

7'S6' 

IH.S 

. 

• 

Sampling Mettiod and Materiai(s): O J j n ^ f ^ l ^ / f fcfc.,)<f< f . j i f v pAy jpcapykv^P r r , p r 

Container Description 

Parameters to be Anedyzed 

/ \ \ « , ^ j A e , r y ) « i ^ f i A j i ^ 

Crt .-hH-gl—•4- C.iA amevx l̂al-e, 

pti, sp. (J i^ I F 

From Lab X orHMI 

t LC 

jgZ^KwL p kslii 
5̂2? m/ pks^i i . 

Preservathre 

presented by: Lab K^ or HMI 

fJAOH 

*y^c 

Sampling Personnel: 

Comments: 

T ^AtA^phfU ^ '̂  yy\^nr,^ky 

Colo<r clcne^ lArA- ^ } Ikyr Q , j t 



Y HMI 
EiammtaUalConsullmgSawss 

Project Name: O f f n t i " 

WATER SAMPLING LOG Page / / of 3 0 

Project- Number H m 0 0 3 . 1 1 

Site Location: f ^ ^ ^ ^ ' ^ J n W . p 

Sampling Date: S / l f / f f Weattier <>u^^, , ^ S 

SamplelD: W / . l - a f i ' 

Replicate ID: 

Time Sampling Began: ^ J ^ Q 

Time Sampling Completed: 0 7 H 3 

EVACUATION DATA 

Description of Measuring Point (Ml^ 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVVJ 

Gallons per foot (GPF); from chart 

Gallons in Well [WCx GPF] 

T?>p o f PVC 

Ĥ .CO 
^ . \ h 

^^.10 
D.Ha 

^.' i3L 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1!«"^0.08 r "0.18 3" " 0 J 7 4" "0.85 

1i4r"0.09 254" "0J8 354""0.9J 8" =1.47 

Evacuation Mettiod and Material Di*ipo.'^hU h^Wtr Lj i ih poljp'^opyUy\e.—rppe 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color L f &/OUJO Odor TurtJidity: C h c c 

Well Volumes (gal.); 

pH(s.u.): 

Sp. Cond. (iimhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

H 
5.H3. 
H/0 
l3i.S 

% 1 II.s-
S.HI 1 5.HI 
i l l 1 V/J 
I^.S' \3l.S' 

/ ,W/ 
5.H3 
HOS 
IjL.S' 

y 
r 

Sampling Mettiod and Material(s): p ^ \ 4 ^ p ^ ^ M t b u , W u n ' f u p ^ l ^ p ^ p y U y \ f i r ^ p p 

Container Description 

From Lab X orHMI Parameters to be Analyzed 

l\<.s A ^ j f t e , rrt.^^ K A . ^ l / 

CA \a^rA—+ f.iA am/'nubl-t 

pti , 5p. fnyu-l J p 

^COVML pk i f f r c f 
J5^yvtt pkfi'fi'c 

S.*ra,/Vli pl^4,4;'<L 

Preservative 

preservedby: Lab _ ^ or HMI 

//A/Oj -^eA=/ ^-.Ihr^ei Cl /vio-w) 

klfiiOH 

Sampling Personnel: 

Comments: 

T (e.\^^^f\\ 
1 

^ /Vt^TKAfiri/ 
/ 

file:///3l.S'


^ JJ]\j[J WATER SAMPUNG LOG Pace / 3. of 3 0 

^ — EmiromtenUdCansuI&igSenias 

Project Name: Q f f n g. f SamplelD: m t . ] - l l 

Project- Number //;»] 0 0 3 . 1 \ Replicate ID: yY\U]-ne\ 

Site Location: l4e,v.y.l h » l ^ <Ot^;o Time Sampling Began: 075-5-
Sampling Date: i " / / 9 / f f Weattier 5t''ytny 50li Time Sampling Completed: Q'^, '^} 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 7f lD g f PVC 

MP Elevation 

Total Sounded Deptti of Wtefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVVI 

Gallons perfect (GPF); from chart 

Gallons in Well [WC x GPF] 

77.9/ 
^37.5^ 

Hc.^a. 
O.I<a 

CIS 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

! Well Casing Volume (WCV) 

I1.S-

GALLONS PER FOOT (gpf) 

1)5" ^0.08 2" " a i 6 r »0J7 r "0 .85 

114r"0.09 254" "0.28 354" "0.50 6" "1.47 

Evacuation Mettiod and Material Di*ij)o-^M€ he^'ile^ Lj'ih^ pol jpropfUnd r p p f 

SAMPUNG DATAAND 

RELD PARAMETERS 

! Color krouiVK Odor TurtJidity: V Clotxl^/- i:j.^h,A 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

L.S 

7.31 

HG(̂  

/^ 

13 1 n.s 
7.35 7.37 

HIS HID 

/a /a 

f ; .J 
7.HO 

HIO 

12 

7 

Sampling Mettiod and Material(s): [ \ ' , ^ n ^ ^ U \ f ICtu'AfY- L j i ^ h . p^ l ^p r t ^pyUy \ f i r ^ p f 

Container Description 

From Lab X or HMI Parameters to be Analyzed 

Cirt -hgial—"f Cm 6<Mftmbl-& 

p t i , 5p. (niMJ J p 

'TcG'/mL p\ufA-tc 

35a tuL—flk.6'f)'<. 

^SC w/ pk i f t c 

Preservathrs 

preservedby: Lab X.^ or HMI 

NAJO^ - /:> /q/ • f l l h r ^ d CI >v.»b^) 

A/Ẑ QH 

^ ° C 

Sampling Personnel: 

Comments: 

T (Ca^n|^)^f(l ^ /^ /vt<fK^><^^ 



W HMI 
— — Emironmenta lCdnsul l ingSai ices 

Project Name: O f m c t 

WATER SAMPUNG LOG Page 13 of . ^ ^ 

SamplelD: m t A - \ ^ 

Project- Number H f f \ 0 O 3 . l \ Replicate ID: 

Site Location: i4e,y,.^:]r,J . n W . a Time Sampling Began: f ) ^ M f ) 

Sampling Date: S / \ ^ / f f VJesHner 0 ^ r ^ ( ^ < \ So'.S Time Sampling Completed: Q< j / Q 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Weil Below MP (TO) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVyj 

Gallons per fbot (GPF); from chart 

Gallons in Well [WC x GPF] 

T^p o-f PVC 

a>^H 
33.5.3 

11.11 
O.lia 

l . lS 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

: Well Casing Volume (WCV) 

^ 

JZLiL 

GALLONS PER FOOT (gpf) 

1J<"^0.06 r " a i 8 3" " 0 J 7 4" "0.85 

15«'"0.09 254" "0.28 354" "0JO 8" =1.47 

Evacuation Mettiod and Material Di'^po-^Jok h/u'iltyr uj ' . jx, p a L p ^ o p ^ l e n d — C f i p f _ 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor K i ^ i ^ 

Well Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

7.5 

7 . ^ 

.^/S-
I3.S 

Odor 

IH.S 

1.3S 

S I S 

I3.S 

3 t \S 

1.%S 

.SIS 

I3,S 

TurtJidity: C l f d / " 

fiytcl 

7.39 

S t S 

I 3 . S 

- • 

Sampling Mettiod and Material(s): [ ) ; ^ p ^ ^ , . U } f I C c A f V i . j JK . p A ^ p ^ p y l t A P m p p 

Container Description 

From Lab X orHMI Parameters to be Analyzed 

Cir\ -fiaifal -f CiA 6 i i t f n a b f < 

pH, sp. (niud I F 

Ka->.A^L p i u ^ i ' e 

3g7>l1l( pifi'r-fk 

S.Ta t/Ai pL*i4-ic 

Preservative 

preservedby: Lab X , or HMI 

/ ^ A A J J - - ^ I g / ^ ^ l l - h r f J CI r n < b w ) 

UAOW 

H ° C . 

Sampling Personnel: 

Commertts: 

T CAvmpWW I ^ yV\fi^a';ky 



W HMI 
E m m m m e n t t d C o n s u t i b ^ S e n i c a 

Project Name: Q f / n i . f ' 
Project Number / / /)) O o 3 , n 

SiteLocation: i4a^y,\ \ ^ J ^ r^jW.o 

Sampling Date: 5 / i ''f / f ? 

WATER SAMPUNG LOG 

Sample ID: 

Weaaier O j f / r r . ^ t 5b '5 

Page_/V.of_JQ_ 

MitmA. 
Replicate ID: 

Time Sampling Began: 61H3L 
Time Sampling Completed: I Q ! ( ) 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP PTW) 

Water Column (WC) in Well [TD-DTVyj 

Gallons per fbot (GPF); from chart 

Gallons in Well [WC x GPF] 

Top / PVC 

1i0.3i\ 
Ho.lc 
39.3| 

O.fto 

i o x l . 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

2" 

JX 

GAUONS PER FOOT (gpf) 

11«'^a,06 r "0.18 3" "0.37 4" "0.65 

15r"0.0» T/S-'QSB 354" "0.50 8 " " 1.47 

Evacuation Mettiod and Material Di^.po'^hU ^Al/<r/• LJ.iw poLprop^le>^d rgpe 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color 72.l/^ 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

US' _ 
l ( f l 
HS.̂  

I3.S 

Odor 

13 

7.u^ 
HSG 

I2.S 

n 
l . L l 

HHf( 

I3.S 

TurtJidity: < /«o f i / , / 

-TiVtctl 

7.(.H 

HHl 
I3 .S 

/ 

Sampfing Mettiod and Material(s): p ; ^ - . ^ ^ . ^ / / b u , W u j j i v . p-^lyprapylevyP r ^ p e 

Container Description 

From Lab X or HMI Parameters to be Analyzed 

Cirt -htftrJ—'4- Cii\ awfuabf^^ 

pR, sp. ^ 1 ^ I F 

<roO ./nL ^-^la-^^ l i . 

iSOtnl—pk.iTi<. 

^SO 1̂ 1 pL^-i-i'e. 

Preservathre 

preservedby: Lab X.^ or HMI 

S/AOH 

H°C . 

Sampling Personnel: 

Comments: 

T Cdj^phfll .•̂  l'V\irn/i';ky 



W HMI 
Emmmmenta iConsui t lngSenKes 

Project Name: ^ f f n C T 

WATER SAMPUNG LOG 

Sample ID: 

Page I S of 3C^ 

mio-3'7i 
Project- Number / / / ) ] O o 3 j ] Replicate ID: /VlfJ-HS 

Site Location: ^ a H . . . U ( j r>Ur;o Time Sampling Began: /OIS. 
Sampling Date: 5 / / * ? / f ? Weattier Q j e ^ c u b j ' SQ^ i Time Sampling Completed: / 0 3 0 

Description of Measuring Point (MP) 

MP Bevation 

Tap of 

EVACUATION DATA 

PVC 
Diameter of Well Casing J " 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Wfater Below MP (DTW) 

Water Column (WC) in Well [TD-DTVV] 

Gallons per fbot (GPF); from chart 

Gallons in WeH [WCx GPF] 

6o.a^ 
H l . Z ^ 

n.on 
O'iio 

3.0H 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

. 3 L 5 1 

GALLONS PER FOOT (gpf) 

11«"^0.08 2" "0.16 r "OJ? 4""0.65 

11«""0.09 254" "0,56 354" "0.50 6 " " 1.47 

Evacuati'on Mettiod and Material Oi',sosa.hl< hgji /f/- /^ r^ poUjpropjUne rpp,f_ 

SAMPLING DATA AND 

FIELD PARAMETERS 

I Cotor V<rf|otO- Jn•tfuJ^^ Odor TurtJidity: S f e ^ i y t g J 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

?.,<r 
9.^7 
Jf.'fO 
/v 

6,..T 1 9.5 
9.5f 9.2f 
j r6o 1 :?4cc 
l i l i 

• f i ^^ l 
J.30 
3LiO 
IH 

Sampfing Mettiod and Material(s): [ \ \<^p^s^ ]n \ , }ce . \ \ f y ^ , f u p A y i p m p y l e v t P r r . p c 

Parameters to be Analyzed 

pti, sp. ̂ 'ntAc/ y f 

Container Description 

From Lab X or HMI. 

50Oi/»iL plcsff^k 

SiSt>mi p)<iATic 

^ C ¥Y\l p k i i i c 

Preservative 

preservedby: Lab X.^ or HMI 

Sampling Personnel: T (^ft^M|^hrll ••^ /V l< fwa<^^ 

Comments: Ce>\ev^ / - J , ^ ^ i^»4- -P. I V i r , ^ t j t 



W HMI 
Envitutui taiSt lConsult ingSavices 

Project Name: Q f f y i c. j " 

WATER SAMPLING LOG 

Sample ID: 

Page /(p of 3 C i 

Project Number ///?] 0 0 3 . l l Replicate ID: 
J21kbiM. 

Site Location: U&u^'. fa«/ j n i ^ ' . o Tme Sampling Began: l o i s 
Sampling Date: S f \ ' \ / f f Weattier CXjeyrA.sl SC^^ Time Sampling Completed: / / / ^ 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVyi 

Gallons perfect (GPF); linom chart 

Galtons in Wefl [WC x GPF] 

Tap o f PVC 

(oH.̂ H 

3S.73 

3:i.Si 

0.i<^ 

S.3L 

Diameter of WeU Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

: WeU Casing Volume (WCV) 

l(c 

GALLONS PER FOOT (gpf) 

151" "̂ 0.06 r "ai6 r "Ojr «""0.8S 

154* "0.09 254r=-0J8 354" "OJO r "1 .47 

Evacuation Method and Material Di^iOo'^hh /"^ i / f / - Lj.-h^ poLpropyUr \d *^pp^ 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color 6 /ou ;vv 

WeU Volumes (gal.): 

pH (3.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

s,s 
7.5-9 
S I S 

I3S 

Odor 

II 

7. S i 

HKO 

I3.S 

IU> 

7.SS. 
HIS 

I 3 S 

TurtJidity: Clo i Je i \ / 

/ ; . . / 

7.5J 

H7S 

lil^S 

I 

Sampling Metiiod and Material(s): [ \ \ ^ p ^ ^ M e b c A f V < ^ i f k p^ l -JprapyUv i f i r ^ i V 

Container Description 

Parameters to be Analyzed From Lab X or HMI 

HI',') A S f f t g j m r t , M A , V 

Cir< -fertrJ •*• Cii\ amtfyy^bt-e. 

pR, ip.C/}tud i F 

.Si^ljxil plc^iiiic 

^Si yY\l. p k i i i i . 

Preservative 

preservedby: Lab X^ or HMI 

/t/A/<3j - -f.elc/ - f l l h r e d Cl f\^ky&^) 

fJAOH 

Sampling Personnel: 

Comments: 

T fA^i)Y\f\\ l^ct^o'iky 

http://003.ll


Y HMI 
Project Name: ^ /"yw e. j " 

WATER SAMPUNG LOG Page 17 o f ^ 

Sample ID: m i ^ - H I 
Project Number ///>] O o 3 . l \ Replicate ID: 

Site Location: H^^y^: fe, ( /QUJo Time Sampling Began: I 3 3 n 

Sampling Date: S J l ' l / f f Weattier ^u»\>x\/ 7 0 ' 
^ 

Time Sampling Completed: / ."̂  « " 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wtefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVVj 

Galtons perfbot (GPF); from chart 

Gallons in Wefl [WC x GPF] 

7:;p fl/ PVC 

C}3L.3.(O 

H J d . 
m^ii. 

O.lfa 

7.^6^ 

Diameter of Wefl Casing 

GaUons to be Purged 

(3 WCVs, 5 WCVs, ebx) 

= Well Casing Volume (WCV) 

S3.S 

GALLONS PER FOOT (gpf) 

r/i"^0.06 r "0.16 3" " 0 J 7 4" "0.85 

155" "0.09 254" "0.28 354" "0.50 8" "1.47 

Evacuation Mettiod and Material Or^Josa.hl€ ^A l / f / - ut^-Ki poUiprap^ ky\C r p p e 

SAMPUNG DATA/\ND 

RELD PARAMETERS 

Color 7 c . W Odor TurtJidity; C \ o c A \ . l 

WeU Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CO): 

TurtJidity (N.T.U): 

">< 
U.LO 
34.7 
I.^.S 

IL A3.S 
I,.IS L.<iO 

31S 370 
I3.S t3.S 

A-^l 
6.^0 

370 
I3.S 

1 

• j 

Sampling Metiiod and ''"s'^W: [yî fp^^ .̂Ule bc.-Aev ujJiW pe>\̂ iprapylev\fi rr^pr 

Parameters to be Analyzed 

Container Description 

From Lab X or HMI. 

'^rsOi^i plcsiii LC-

Cn -Mai—+ CiA awfuabk J5^>»vt| p]e,'.i-)<. 

pR, sp- CaiJ f-F S.SOi^l pL^-^i<L 

Preservattve 

preservedby: Lab X.^ or HMI 

HAJOJ - -r.-cl^ - f J U r e J Cl M k ^ ) 

kJAOU 

V^C 

Sampling Personnel: 

Comments: 

T /'^t^phfW J --̂  l^eyia'iky 



W HMI 
E r m n m m a t a t C o n s u l d n g S a v c e s 

Project Name: Q / ' / n C t 

WATER SAMPLING LOG Pace / y of 3eD 

Sample ID: m.J-.-^Ws 
Projert- Number {.fff^ O o 3 . l l Replicate ID: 

Site ite Location: A/,; M^ ; fe^ ( ̂  r> l^ I o Time Sampling Began: IHOS 
Sampfing Date: S / l * i / f f Weattier 5».H»V>/ 7 0 ' S Time Sampfing Completed: /V^Q 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per fbot (GPF); from chart 

Gallons in Wefi [WC x GPF] 

T̂ p o-f P̂ C 

Hf.i.S 
31.US' 

M.7< 

0.f(*> 
/.n 

Diameter of Wefl Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

J " 

c 

GALLONS PER FOOT (gpO 

154" ^ a o s 

H J ' " 0 . 0 9 

2" 

254" 

"0 .16 

"0 .26 

X " 0 J 7 4-> 

354" " 0 JO 6" 

0.85 

"1 .47 

Evacuation Method and Material DiSp-'^bl^ f-icrff/- Lj>ih poUjp^Qpfkir^c—rppe.. 

SAMPUNG DATAAND 

FIELD PARAMETERS 

1 Cotor r ) t ^ \ c favoojw 

WeH Volumes (gal.): 

pH (3.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CO): 

TurtJidity (N.T.U): 

a 
l S 3 i 

StOO 

13 

Odor 

H 
7..5/ 

I f S -

13 

U 
7.S3L 

Soo 

13 

TurtJidity: < 4 « . ; M ^ J 

• ^ ' K V C ! 

7 . 5 5 

S^CS 

/ . I 

^ T u ^ [o iq 

Sampling Mettiod and Material(s): O J ^ p ^ ^ j r , } , J t ^ \ W ^ I ' f u p n U p f o p y k v K f i r ^ p e 

Parameters to be Analyzed 

Crt -ftfta.1—•*• Ck\ aiMi '»Abl< 

p R , sp. C ^ ^ I F 

Container Description 

From Lab X orHMI 

<vy> . M \ p l u ' i A i ' r 

3iSZ)ni\L pk' i^ic 

^ f a iMt pL' .^ ' ic 

Preservative 

preservedby: Lab X^ or HMI 

//AjiOj - < e / q / H ^ l l - h r ^ J Cl f\>ricrw) 

*^IAOU 

H ° C . 

Sampling Personnel: 

Comments: 

T <!la^H^V)rl| / : iM^^ya'iky 



Y HMI 
—— EromjntnaSalCtMWuWngServiccs 

Project Name: Q f t n e, J" 

WATER SAMPLING LOG Page / 9 of 3 0 

Project Number ///»] O o 3 . l l 

Site Location: f^gutv^l t>»f j r^W.O 

Sampling Date: 5 / i ' ? / f ? Weattier / ^ ^ ^ ^ 70:5 

SamplelD: n O / , 1 - H^A 
RepiieatelD: 

Time Sampling Began: 

Time Sampling Completed: 

)Hy>S 

I S i S 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Deptti of Wefi Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfect (GPF); from chart 

Gallons in Wisll [WC x GPF] 

T,p o-f PVC 

US. 10 

H0.01 

HS,o\ 
DJia 

J2.A. 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

.5a-

GALLONS PER FOOT (gpt) 

15!" ̂ 0.08 r " a i 8 3* " 0 J 7 4" "0.85 

15P"0.09 254" "0.28 354" "OJO 8r»1.47 

Evacuation Mettiod and Material Oi*ipof^hh hcr/ir/- L j ^ i ^ po l ' ^p^op . fkne .—rppe 

SAMPUNG DATAAND 

RELD PARAMETERS 

Color \y« .w L + Tcv^ 

7 
WeU Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CO): 

TurtJidity (N.T.U): 

7.9-

^.07 

H33i 
I S 

Odor 

I S 

7.^3 

H?.l 

I S 

;̂ 3L 

l.'XO 

H3S 

I S 

TurtJidity: \ / , „ . , <,i_ ( l ^ . ^ U , 

+\i^eA 

7.'g3 

^ H3S 

I S 

1 i 

Sampfing Mettiod and Ma»«^W: Pt\'^p^'.r.V\e I C t . \ W U J I W pAyjpfi^psjItV^e r c p C 

Paramstera to be Analyzed 

pti) sp. Cfi^ I F 

Container Description 

From Lab X or HMI 

5gOi/Ml p\o.ifl-{c 

aiSOml pU.iiT/'c f 
S.sa 1̂ 1 pl^'.^-KL 

Preservattve 

preservedby: Lab X.^ or HMI 

HAJOJ - •<:.; A-/ - f i l l f r f J CI Mk^w) 

kJAOU 

H°<i. 

Sampling Personnel: 

Comments: 

T (^a^»^.^h^'ll i /^tfi«g5iy 



W HMI 
Emuv tunaaa lCansu l t i i ^Sav i css 

Project Name: Q / ' f t n c J ' 

Project Number / / /H O o 3 . i \ 

Site Location: I4&.».^[UA ^ n W . o 

WATER SAMPUNG LOG 

Sample ID: 

Page<3C) of 3 0 

Sampling Date: 5 / 1 * ? / f ? Weattier ^ t^y ty tw 7 0 S 

t^UJ-^^S 
Replicate ID; 

Time Sampling Began: IS^iS 
Time Sampling Completed: ISjO 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of WeU Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TT3-DTVy] 

Gallons perfbot (GPF); from chart 

Galtons in Well [WC x GPF] 

Tap o f PVC 

SSi . ^n 

^o.aa 
iS i .o i i 

O.lta 

/ . i 3 

Diameter of Weil Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

: WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

154" ̂ 0.06 r "116 T "0.37 4" "0.65 

154""0.09 254""0,2B J54"»aaj 8"= 1.47 

Evacuation Method and Material Di*ipof^lok h u . t \ i ^ u j , ^ p a L p r o p ^ l e n ^ r p p £ _ 

SAMPUNG DATAAND 

FIELD PARAMETERS 

j Color 7 ^ ^ 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperahjre CC): 

TurtJidity (N.T.U): 

5 
1?.50 
999 
IH.S 

Odor 

H 
?.5<3 

/£>t6 

/v.r 

CP 

1̂ ..̂ 5 

10 fO 

IH.S 

TurtJidity: .S4,..*.^J 

• / ^ M J 

^.59 

//^c? 

ns • 1 

Sampflng Mettiod and Material(s): [ \ i ^ p ^ s , ^ h l f b c ^ \ W u j j f i ^ p ^ k p r o p y l f y i f i r r , p e 

Container Description 

From Lab X or HMI 

5Cf3i/»tL p l u f t i i r 

Parameters to be Analyzed 

Cr̂  -MfJ -f Cn atniryxcilaU— SlP^'^l pk^Ti'^. 

pR I sp. (nw/ ^ F 

Preservative 

preservedby: Lab X ^ or HMI 

HAJOJ --f.r 1^ -fJl^reJ CI fVtii^W) 

MAOH 

^ C uni. pk5ii<L H°<L 

Sampling Personnei: 

Comments: 

T f.txi^phfW f- ••̂  i^fHA'iky 



HMI WATER SAMPUNG LOG Page d I of SO 

~ - ' E m u uimtaaBlCansuUmgSavices 

Project Name: ^ / " fn c f 

Project Number f f / ^ 0 O 3 . I ] 

Site Location: { . f ^^^ l ^ , f ^ Q I ^ I Q 

Sampling Date: 5 / 3 0 / f f Weattier 4 c ^ w VQ'-S 
^ ^ ^ 

Sample ID: / ) 9 t J '3H<U 
Replicate ID: 

Time Sampling Began: 

Time Sampling Completed: 

07HS 

0« I1 

Description of Measuring Point (MP) 

MP Bevati'on 

Top or 

EVACUATION DATA 

PVC 
T 

Diameter of Wefl Casing 2 " 
Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfbot (GPF); from chart 

Galtons in Well [WCx GPF] 

J l LH . 
3i1.10 
93. ot 
O.lta 

G.73 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

,3o.S 

GAUONS PER FOOT (gpf) 

11«"»0.06 r "0.18 r " 0 ^ 7 4"»0.65 

15Sr"0.09 254" "0J8 VA''OJX 8" =1.47 

Evacuati'on Mettiod and Material Oi'sao'^bl-e h c i l t y ^ UJJ-H^ p o L p f o p ^ lenC r p p e 

SAMPUNG DATA AND 

RELD P/iiRAMETERS 

Color ^ O o y l ? Odor TurtJidity: C l e a i ^ 

WeU Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CO): 

TurtJidity (N.T.U): 

7 
7.5i 
HL.T 

13 

IH 1 ao.s 
7.57 l.LO 

V6r ic^s-
13 13 

f=)ytc.\ 

l . L O 

H(sS 

13 

Sampfing Mettiod and MaterialO): o ; ^ p f y * ^ h l f b u A ^ r - u j i ' i u pAyJprr^pylfViP r r . p p 

Container Description 

Parameters to be Analyzed 

C A f a i r ^ l — + Cki awfna fa l -c , 

pR, sp. Ca»J I F 

From Lab X or HMI. 

5 Q O I / M L p]Ci£{ i {c 

SlSiiimL. pk-jTiC 

Preservative 

preservedby: Lab X ^ or HMI 

HAiOj - /:-g 1 ^ • (>, iw*J c I ^ k ^ ) 

UAnu 
H ° C ^ _ 

Sampling Personnel: 

Comments: 

T ^ft^wnbf(i i ^tfno^iy 



W HMI 
— ^gffVOnmaSblCansuMngSaiMces 

Project Name:_ O f m c f 

WATER SAMPUNG LOG Page " ^ of 3 0 

SamplelD: /Ol<J-395 

Projeg Number i{ f t \ Q o 3 . t \ Replicate ID: 

Site Location: /•/<at<wi' faaI j O i ^ . o "Time Sampling Began: 01^ ao 

Sampling Datg: 5 / 3 0 / f f Weattier (Q, j r / ' r c S -̂ 90S "Time Sampfing Completed: Q ^ H O 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Depth of WeU Below MP (TD) 

Deptti ttJ Water Below MP (DTW) 

Water Column (WC) in Weil [TD-DTW] 

Gallons per toot (GPF): from chart 

Gallons in Well [WC x GPF] 

Tpp of PVC 

(sl.?^S-

H0.3O 

3.l.o<-

D.l(a 

5.37 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

21 
/Q.S 

GAUONS PER FOOT (gpQ. 

i5«"̂ o.o8 r "ai6 r ' o s r 4-«oj5 

15r"0.09 254""0.28 354""O.SO 6""1.47 

Evacuation Metfiod and Material Oi«iptosa.Pil< hcKile*^ L J i i ^ p a U i p r a p j Uy \e r p n f i 

SAMPUNG DATAAND 

RELD PARAMETERS 

Cotor A jo * iC 

Well Volumes (gal.): 

pH(s.u.): 

Sp. Cond. (pmh(?s/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

3 . ^ 

f;.3a 
l o i S 

I 3 . S 

Odor 

7 

«..?7 

l a i S 

I.^.S 

IO.S 

^.37 
/o-ao 

13.6' 

TurtJidity: C l^e^v^ 

f i t ^ l 
?n^7 
/O^O 

/3.vf . 

Sampling Mettiod 3nd Material(s): Q j^p^^^^^k l f t u A e r f^r ' f lv p a U p r o p y l f t r \ P m p r 

Container Description 

Parameters to be Analyzed 

Cirt •^ArA at- ^lirt antfYXnltlt,. 

pR , 5p. f/il/^cL-jJl 

From Lab X or HMI 

kJi 
3 : ^ kH/ pLA-i-i'tL 

Preservative 

preservedby: Lab X ^ or HMI 

HAJOJ - / I g / y - f l l h r ^ J CI Mkyan) 

hJAQW -

V^C 

Sampling Personnel: T <̂ .> u.pl^i> I I ^ <i fAetA.t><.ky 

Comments: 

ww^mw Lpgwo 



W HMI 
Eimnmmat lP lConad l ingSen ices 

Project Name: C) ̂ fn . C t 

WATER SAMPUNG LOG Page o?3 of . l o 

SamplelD: /y)(jj-1(^ 

Projedf Number f^/Tf O o 3 . l l Replicate ID: 

Site Location: A/a^>. . '^ , t ^ D U l o Time Sampling Began: PUSS 
Sampfing Date: 5 / < 3 0 / f ? Weattier ^oy^y^y S O ' ^ 

i-
Time Sampflng Completed: C ) H o l . ^ 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefi Below IWP (TD) 

Top of 

EVACUATION DATA 

PVC 
T 

83.11 

Diameter of Well Casing 

Galtons to be Purged 

2 ' ' 
ICS 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per toot (GPF); tiram chart 

Gallons in WeU [WC x GPF] 

99. ao 
33.9/ 
0./fe> 

,f.93 

(3 WCVs, 5 WCVs, eta) 

= WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1'/!"^0.08 r " a i 6 r " 0 J 7 4"-0.8S 

154r»0.09 25«-»0.2B 314""a50 6r»1.47 

Evacuati'on Mettiod and Material Oispo'^hU hc.i\tr LJiiw poLpropyUi^d rppe 

SAMPUNG DATA/\ND 

RELD PARAMETERS 

Color ftvouOiA Odor TurtJidity: 5+ci l>^ed* S i C U . J i / 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

v5.5 

7.8V 
CIS 

I 3 . S 

/I 
7.57 

Geo 
I3 .S 

I C S 

l.fO 
IdGO 

I3 .S 

•frvteii 

7.'10 

uco 
I3.S 

i 

Sampling Mettiod and Material(s): [ \ ;^p, . ,^^^kl f b u A f V ^ ^ I ' f u pr : i lyprapyl f tAP r r ^pe 

Container Description 

From Lab X or HMI Parameters to be Analyzed 

Cn ftftal—•*• Ck\ amrnnltl-e. 

p R , sp. < /̂>w/ y F 

50(3 >MI p\cii,i,'c 

SlS^mt—p|g»-fl"c 

^SOtMl pL* i^U 

Preservative 

preservedby: Lab X ^ or HMI 

HAlo^--f^;^/y -^U^reJ CI ̂ k ^ ) 

*JAau 

H ° C : 

Sampfing Personnel: 

Comments: r 
••̂  l^^yi/i<;ky 



Y HMI 
— ^ ~ jEmvrjnntet t ta lConsul t i r tgSenics 

Project Name: Q f f n g. -/" 

W A T E R S A M P L I N G L O G Pace <39 of 3C^ 

Project Number \^ff[ O o 3 . \ \ 

SiteLocation: Ue,u.^\t,.A ^ n>W.O 

Sampfing Date: S / ^ O / f f Weather ^y_ i- t.,nli 

SamplelD: jO^/ . l - f? 

Replicate ID: 

Time Sampfing Began: Q ^^52) 

'Hme Sampling Completed: lOSLQ, 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevab'on 

Total Sounded Deptti of Wefi Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVV] 

Gallons per foot (GPF); ftom chart 

Gallons in Wefl [WCx GPF] 

Tap o f PVC 

99.7^ 

This 
^ 7 ^ 3 

O.lla 

" i . lS 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

: Weil Casing Volume (WCV) 

ISS 

GALLONS PER FOOT (gpf) 

154" "0.06 r "0.16 r •0JS7 4" "0.85 

15«'"0.09 254" "0,28 354" "OJO 6""1.4T 

Evacuation Method and Material Di*.po'^h\€ he^ile/- Lj.Jh poLp*^opyUi^e. r p p e . 

S/XMPUNG DATA AND 

FIELD PARAMETERS 

Color M c j v u ' 

WeU Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

M.5* 
^12 

HSO 

\H 

Odor 

•9 

"SflO 

HUO 

n 

i l . S 
mo 
HSS 

IH 

Turbidity: d f . ^ ' r i C \ f . , ^ 

f i . . l 
1(10 

H S S 

IH 

Sampling Mettiod and Ma*erial(s): (\,^pf^.^r.U\f k c . \ W f ^ i t u pr^Up^pylftrKfi m p f 

Parameters to be Analyzed 

CA -fo-ffj—•*• Ck\ amrv\tib\<. 

pM, sp. ( a ^ I F 

Container Description 

From Lab X or HMI 

SCO wL p k ^ K 

dtS^rnl—p ki i i i 
^SO t^l pk'.iie-

Preservative 

preservedby: Lab X ^ or HMI 

HAk3j - -f.e /.=/ - f l l h r ^ d CI rmi>g»i) 

klAou 

1 . , _ . 
1 • 

SampUng Personnei: 

Comments: 

T /'.»i*.p)n.»ll 
/ 

/«̂  Y^*t^a<.ky 



W HMI 
EmmjnmentaiGjrauiAtgSenias 

Project Name: Q /*ff\ ^ "^ 

WATER SAMPLING LOG Page o l S tsf 3 0 

SamplelD: jO^ f j l - / ^ ^ 

Project- Number f f ^ O o 3 . H Replicate ID: 

Site Location: ^a«> . l ^ J , r>Ui.a Time Sampling Begaa- i Q -jf^ 

Sampfing Date: S / d O / f f Weattier 5t.'w»iv/ ^A'T"" Time Sampling Completed: / / Q 5 

EVACUATION DATA 

Descriptton of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to waer Below MP (DTW) 

Water Column (WC) in Well [TD-DTVyj 

Gallons perfect (GPF); from chart 

Gallons in Well [WC x GPF] 

7:̂ P ^ P'ic 

l o o T ^ 
1LHU> 

3 U L k . 

O.iia 

JiA. 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eki) 

: Well Casing Volume (WCV) 

I H S 

GAUONS PER FOOT (gpQ 

155" ̂ 0.06 r "0.16 T " 0 J 7 *""0.65 

lis-"0.09 25«'"0.28 354" "OJO 8" =1.47 

Evacuation Metiiod and Material Di'^po'^kU h-.Wt^ Ljtih pol^prgpyUK\£—rppe. 

S/y«PUNG DATA AND 

RELD PARAMETERS 

Color fJ jrouJW 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

s 
I . H : I 

sso 
I S S 

Odor 

• i n 

7.33 
SSO 
IS.S 

IHS 
7.33 

SHS 
IS.S 

Turtiidity: \ ; r \ ^ . , A . , . 

f.'vicl 

7.53L 

SHS 
I S S 

T.j.rlaiA 
1 

Sampling Mettiod and Material(s): p i ^p , ^ * , ^ . ^ ! / ' h r . 'A f^ r t.Jt'fU p r ^ h p ^ p y l f y \ P rv^ fV 

Container Description 

Parameters to be Analyzed 

Crt -hgial—+ CiA aMfnabZ-ft, 

pR I sp. ( n ^ I F 

From Lab X or HMI 

5ry? mL pkf f f LC 

3^50 vnl. •okii-fi'c 

^ s c KM/ ii/g-^-frc 

Preservative 

preservedby: Lab X.^ or HMI 

HlOÔ  --f.e/y - f l l ^ ^e j C, r^kyt^) 

UAOW 

V^C 

Sampling Personnel: 

Comments: 

T Cikt^n)r\f\\ ^ <i l^eyio'iky 

WOr-OtNMO&VHO 



T HMI 
• = - E m v o n m a a U C t j n s t i H i a g S e n i o s 

Project Name: Q f f n e. J" 

WATER SAMPUNG LOG 

Sample ID: 

Pace f36> of 3 Q 

yviui-n 
ProjeetNumber H t f t O a 3 . n Replicate ID: 

Site Location: f ^ c ^ ^ ^ l h J j C>W,0 'Time Sampling Began: 
j l ^ 

Sampling Date: S / g t O / f f Weattier !5uv\.v<.\i l o Time Sampling Completed: i\HS 

EVACUATION DATA 

Description of Measuring Point (MP) T o p o f PVC 

MP Elevation 

Total Sounded Deptii of Well Below MP (TD) 

Deptti to Water B^ow MP pTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per fcxJt (GPF); from chart 

Gallons in Well [WC x GPF] 

«^^.aQ 
9;.6/ 

33.59 

Q.<(g 

3,77 

Diameter of Weil C^ing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, ete.) 

= Well Casing WdSume (WCV) 

I t s 

GAUONS PER FOOT (gpf) 

IVT'̂ O.OS T "0.18 r " 0 J 7 4'"0.85 

15«'-0.09 254" "0.28 354" "0.50 6 " " 1.47 

Evacuation Mettiod and Material QiW'Sti . faU l ^ t U i T c j < ^ p a U j p r o p y } e > ^ ^ — Q g j J f . 

SAMPUNG DATA AND 

RELD P/VRAMETERS 

Color: ^ f o u i r ^ 

WeU Volumes (gal.): 

pH (8.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

H 
7.3S 

HCS 

/ 3 . S 

Odor 

^ 

7.35" 

H(^D 

ia.s 

l i s 
l . iU 

' /La 

ta.s 

TurtJidity: TL/^bTo^ 

U^\ 
7.HD 

i L O 

/a.S 

Sampling Mettiod and Material(s): p , i^p^<, r .h} f h c i W ^.J.'fu p r ^ \ yp r ^py l f y \ f i r r , p e 

Parameters to be Analyzed 

C A . •ha'fai—•*• C.i* iiu.f.»^iij\.0 

pR I sp. (r>*^ I F 

Container DescripUon 

FremLabJ^orHMI 

SC(> ml . pici i i t 'c 

357)KMf—p)rMl<. 

^SCvtnl pU*i^\c 

Preservative 

preservedby: Lab X ^ or HMI 

fJAOU 

H°C. . 

Sampling Personnel: 

Comments: 

T (Cot»tnbf({ tD/\^t,\a<,ky 

>M)r«<MH0(MMO 



W HMI 
EmmmnaaitalConsuBa^Services 

Project Name: Q f f n g, f" 

WATER SAMPLING LOG 

Sample ID: 

Page 3 .7 tit 3 0 

yy^ t ^ \ - H / u 

Project Number / / ; ^ 0 0 3 . 1 } Replicate ID: 

Site Location: /VaH>»; t ^ J j r>l^ ' ,0 Time Sampling Began: I 3 0 S 
SampUng Date: S / S C ^ f f Weattier Suviv.^i 70*3 Time Sampling Completed: / ^ Lf (^ 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in WeH [TD-DTW] 

Gallons perfect (GPF); from chart 

Gallons in Well [WC x GPF] 

Top fff PVC 

' l O . H O 

S 3 . 0 O 

3 ^ . HO 

O.lia 

C H 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVs,SWCVs,efei) 

= Well Casing Volume (WCV) 

f '^.S 

GAUONS PER FOOT (gpQ 

154" ".0.06 r "0.18 r "0.37 4" "0.85 

15Sr.0.09 254" "0J8 354"»0JO 8 " " 1.47 

Evacuation Method and Material Oi"<.Jo-^bU hen I f / - u j > ^ p o L p i ' a p y l e n e . r p p f > 

SAMPUNG DATA AND 

FIELD PARAMETERS 

! Color A J O W C Odor TurtJidity: C l e a r ^ 

1 Weil Volumes (gal.): 

1 pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

6,..^' 

1S.0H 
7(eQ 

I f . 

l i s 
^ . 3 t 3 > 

IHS-
IL 

I1S..S 

K.^5 

7 ^ 

I f f 

f;^\ 
n.̂ s 
7 H S 

Hr 

sampling Mettiod and Material(s): p ^ - . ^ p ^ ^ M f b c . \ W ujJJW p ^ \ ^ p ^ p y U y \ f i r ^ p e 

Container Description 

Parameters to be Analyzed From Lab X or HMI 

rtl,^ A s , f t g , m r t , M r ^ , V 5 g y 3 . ^ L p \ u - A : r 

Cirt - t a U -4- Ck\ amrv \nb l< 3 ( 5 ^ - ^ I pk'- '^><- AJA0I4 

p R , sp . 0 > * ^ I F ^ S O t M i pL* iV,<L 

Preservative 

presenredby: Lab X.^ or HMI 

H°C 

Sampling Personnei: 

Comments: 

T f t i i t y p h f W "̂  r^t^a<.ky 



W HMI 
Project Name: O f m t . ' t 

WATER SAMPUNG LOG P a g e . 2 ^ o f j 3 D _ 

Sample ID: ^/J-9Q«. 
Project̂  Number ^ f f [ 0 o 3 . \ \ Replicate ID: 

Site Location: Uc.»v.\ i.,1 , r>W.O Time Sampling Began: liH'H 
Sampling Date: S / , 3 D / f f Weattier Ju»t rM/ 7d ) ^ "Time Sampling Completed: / H o S 

EVACUATION DATA 

Description of Measuring Point (MP) T a p o r PVC 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TO-DTVy] 

Gallons perfbot (GPF); from chart 

Gallons in Well [WC x GPF] 

7o.9^ 
5X3^ 
/tr.QP 
OAta 

^ • y ' y 

Diameter of Wefl Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

4-
GAUONS PER FOOT (gpf) 

155" ̂ 0.08 r "0.18 3" - 0 J 7 4-"0.8S 

1W"0.09 254" "0J8 354""0.S0 8" "1.47 

Evacuation Mettiod and Material OiScp---&bl< K k i l f / - u j ' > ^ p o U p r a p . j k < r \ e . — r p p f _ 

SAMPUNG DATA AND 

RELD PARAMETERS 

1 Color A/ -OCAJV\ 

Wefl Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CO): 

TurtJidity (N.T.U): 

9 

%.H5 

lOHO 

I S 

Odor 

6 
.̂S".? 

/^5fO 

I S 

9 
15.^ 

/ / i^n 

/ ^ 

TurtJidity: n n i j r h 

+ I *«AI 

5i.?3 
noo 
IS 

1 

Sampling Mettiod and Material(s): p \ ^ p ^ ^ r . U \ e ICtL. \W 6 J . f u p r ^ \ ^ p ^ p y l f y \ f i r r ^pe 

Parameters to be Analyzed 

C n fg j r j—•<• <̂ M ajMfnabl-a 

Container Description 

From Lab X orHMI 

'^CO i/wL p\c^£f^^'.c. 

iStiml—plftA-fl'c 

pH, Sp. Cot^ I r 3L5a yvi/ pUA^iC 

Preservative 

preservedby: Lab X ^ or HMI 

Sampling Personnel: 

Comments: 

T C<k^tht\\ . ^ Y ^ t t t ^ a ^ k y 



W HMI 
Env i i ormtaiAUCansultingSavices 

Project Name: Q f f n e_ f 

WATER SAMPLING LOG Page (39 of 3 0 

SamplelD: y y ) / J ~ / | 

Projecj, Number H n ^ 0 a 3 . l \ Replicate ID: 

Site Location: / y ^ ^ ^ ; t , , { ^ n W . o Time Sampling Began: IHIS 
Sampling Date: 5 / 3 f ) / f ? Weattier S t / w a y 7<0!5 Time Sampling Completed: / q */ 5 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Weil Below MP (TD) 

Deptti to V\fater Below MP (DTW) 

Water Column (WC) in Well [TD-OTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

Tap o-f PVC 

97.55' 
US.^5' 
32.00 

O.lia 

S,\Q 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eti:.) 

= Wefi Casing Volume (WCV) 

JL 
IS.S 

GAUONS PER FOOT (gpf) 

114" "0.08 2" "0.18 T " 0 ^ 7 4" "0.85 

ISP "0.09 254" "0.28 354" "0.50 6 " " 1.47 

Evacuation Mettiod and Material D i ' i p o ' ^ h k hv- . t le^ u i ^ J ^ p o U i p r g p f ky \e . r p p e 

SAMPLING DATAAND 

FIELD PAfiAMETERS 

Color / J b v l C 

WeU Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatiire CC): 

TurtJidity (N.T.U): 

SS 
^..^3 

H33 

IS.S 

Odor 

lo ,S 
f>.3(̂  

^t3S 

IS.S 

IS .S 

^ J l 

H^S 

I S S 

TurtJid'ity: C l f C i i ^ 

/ ; ^ f 
f .39 

V ^ 

IS.S~ 

Sampfing Mettiod and Material(s): O J ^ p ^ ^ k l e t ^ A f i T i ^ i f u p ^ l ^ p ^ p y h y \ f i r ^ p e 

Container Descriution 

Parameters to be AniUyzed 

CA •hrfqj—-*• Citi atuevttk.li\-e, 

pR̂  ip.Cai^ fP 

Container Description 

From Lab X orHMI 

<̂y3 >nL plutA-ic 

351^ mt p\ii.iiii 

S.̂ a iMl pl^*.^',c 

Preservative 

preserved by: Lab X ^ or HMI 

A/A/Oj - :/^-e / ^ - f ^ U h r ^ d CI t ^ k y a n ) 

klAOU 

Sampling Personnel: 

Comments: 

7 f^t^pWW J -*? lDI\̂ ir\r.<iky 



HMI WATER SAMPLING LOG Page . ?<0 of .3Q 

EtwvironmerUalConsulSngSenioa 

Project Name: Q f f n c J" 

Projecf Number / / ^ 0 O 3 . l l 

Site Location: A/a^.^. ' t , ,( ^ D k i o 

Sampling Date: S / o l O / f f Weattier J t 'W ' ^y l O S 

SamplelD: / ^ l , , ) . -7 
Replicate ID: 

Time Sampling Began: 

Time Sampling Completed: 

IH5S 
I S i S 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 

MP Elevation 

Totel Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTVV] 

Gallons perfect (GPF); from chart 

Gallons in Well [WC x GPF] 

Tap o-f PVC 

mo 
i>0.3fi 

n.3^ 
O.tla 
3.1 

Diameter of Wefi Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

_£iL 

GALLONS PER FOOT (gpf) 

154" ^0.06 r =0.16 3" " 0 J 7 4" "0 .85 

154"-0.09 254" "0 .28 354" "0 .50 8" "1 .47 

Evacuation Metiiod and Material Ot'.p.'^bl^ hcikiT Ljiih poLpfQpy UK\e.—rppe 

SAMPUNG DATA AND 

FIELD PARAMETERS 

1 Color ^ • r o u ) ^ 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

3 S 

S.1C 

79.0 

i l 

Odor 

C S 

S.'hO 

13LO 

H I 

l . S 

S.1S 

l i s 
HI 

TurtJidity: Tu^hi'J 

f:.J 
ccĉ  
loo 

^ HI 

Sampling Mettiod and Material(s): p^\<^p^^.)r\t bcAfV ujtJU p^l^propyltTAfi mpc 

Parameters to be Analyzed 

CrX •ftfirJ—w- ^.M /au..'n.,fe/^. 

pR, sp. (/^^^ , F 

Container Description 

From Lab X or HMI 

^OO i^L plui-i-t'c 

35otiiL pk^.'fic f 
SSO m/ pkf ' i lC 

Preservative 

preserved by: Lab X ^ or HMI 

MAOH 

7 (Câ tl|̂ h<'ll ^ i ry\€ \̂o'iky Sampling Personnel: 

Comments: LJccW i/ef^l UJC*.rvn 

W0747W8-L0a.WIIO 





APPENDIX A-3 

WATER SAMPLING LOG FORMS FOR SEPTEMBER 1999 
MONITORING EVENT 

HydroSystems Management, Inc. 



WATER SAMPLING LOG Page \ of 11 

Env i ronmenta lConsuUt^Sen ias 

Project Name: CViMgT -* l<,ge|oC"riow UiUi'.aio'A 

Project Number W ^y) ̂ Q 3 J ; 

SiteLocation: l^e.vit^'ihe.1 C>W\0 

Sampling Date; i/i jfi Weather 6o^^cc^ f - 7 o ' i , 

Sample ID: 

Replicate ID: 
mo 
mu)~ 

Time Sampling Began: 

' d . 
aJi 

o%o<r 
Time Sampling Completed: 0%HO 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

Evacuation Method and Material D, 5 p© 

' 

Top c f 

^2.35" 
5-7.30 
.^9.95-

^.10 

EVACUATION DATA 

Pl/C 

'•fu 

Diameter of Wefi Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= Well Casing Volume (WCV) 

p o l i / D K o P v / f K ^ Vc 

1 / ' / / 

^ " 

GALLONS PER FOOT (gpf) 

1V1" = 0.06 2" - 0 . 1 6 3" - 0 . 37 4" = 0,65 

154-= 0,09 254-=076 354" =0,50 6"= 1.47 

.pe 
/ 

SAMPLING DATAAND 

FIELD PARAMETERS 

! Color B>ra,J<^-b\&£.k. 

Well Volumes (gal.): j Y 

pH(s.u.): ! /0,3'iJ' 

Sp. Cond. (pmhos/cm): 

Temperatijre CC): 

TurtJidity (N.T.U): 

ms 
1̂ .5 

Odor •— 

^ 
10 S O 

Kd iL 

IH.S 

13. 
l O . S S 

/^Sio 

IH.S 

TurtJidity: V 5 i c i i ^ f J 

(:uc.\ \ 
1 

/^30 

/H.S 
1 

1 
i 
1 

Sampling Mettiod and Material(s): T ) , ' O 0 S e . \ i k t i e » i U / - C O I ^ I A p o l y p i ^ Q p y l ^ K g r O p t 

Container Descriotion 

Parameters to be Analyzed 

fC£ 

Container Description 

From Lab X or HMI 

S o n m l P i c i i k 

3 5 0 iml. A i ^ h ^ K C=k5& 

^ < V Q t ^ i ^",/<kSS 

Preservative 

preservedby: Lab X or HMI 

MAOH 

_ H X 

HCL 

Sampling Personnel: 

Comments: 

Tr/ iuwplogl l J .<> Mi'tAr.^k.y 

nMT-07MS-LOa.VMO 



'I WATER SAiWPLlNG LOG Pags, a o f j i 
EnwvnmcntalCajajhingSenias 

Project Name: C V m g T - figbl OC-{-to>^ I)"n/t'.ii'oiA 

Project Number M W 6g> .3. / < 

SiteLocation: { . j c v ^ y t l k J C>W\0 

SamplelD: f Y \ U ) " ^ 

Replicate ID: 

Time Sampling Began: Q 7 3 . * ^ 

Sampling Date: H / ^ 1 9 1 Weather tJt;g///;^<,-f- 7<!> -̂̂  Time Sampling Completed: ^ 7 g;«; 

EVACUATION DATA 

Descripti'on of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Deptii of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WCx GPF] 

Tnp c f ?\S<L 

^3i.0O 

Lj.SS 
21. L S 

6.1G 
H.H3 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, SWCVs, eta) 

= Well Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1'/S"-0.06 r =0.16 3" "0 .37 4 " - 0 . 6 5 

1V4" = 0.09 214" " 0 J 8 314" "0 .50 6 " -1 .47 

Evacuation Mettiod and Material D i S D o S c M f b c i i - e v C j l j ^ p o \ y P ' ' O p ^ l - e v \ t V o p t 

SAMPLING DATAAND 

FIELD PARAMETERS 

I Color Ai^hfy-

Wefi Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (umhos/cm): 

Temperature (°C): 

TurtJidity (N.T.U): 

H.f 
^.fa 
1025 
IH.f 

Odor 

f 
f^.n 
f6 5 S 

N.s-

I3S 
f.oS 
lOHO 

I H . S 

TurtJidity: 5' lc^t 'vteJ 

{'...\ i 
9.10 \ 

/ / J V J 

IH.(̂  

i 
1 
1 

Sampling Method and Materials): T^ , 'OoSe. \ i (^ l ^ c i l ^ v^ C O f i U p o i y O i ^ o W l ^ H g r O p 

Container Description 

Parameters to be Analyzed 

Cy6niei< f Tr»tt.l"t AwgweJ i ig ) 

p \ \ I 5 a fj)wtcl P ioo^ ie lg 

Per 

Container Description 

From Lab X orHMI 

5 Q O ml Plu!>Ytc 

350 wf. A^thfr g>k55 

^< VOHnI ^ k s 5 

• Preservative 

preserved by: Lab X or HMI 

_ V ^ 

tiCL 

Sampling Personnel: 

Comments: 

JC£.t^p\)t\\ J .i iy?.»n^5l:y 

rMor-onns.Loa.vua 

http://rMor-onns.Loa.vua


WATER SAiWPLIMG LOG Page 3 of I I 

SamplelD: K V l t J - i K ' 

EmironmentalConsui l i r tgSenicss 

Project Name: O v m g T "- ^ A o c \ \ o v ^ Diu't'.SioiA 

Project Number W ̂  ^ p ^ [ | 

SiteLocation: /^ci^ihcJ 6tiio 

Sampling Date: H / ^ / 9 9 Weattier (*), j^/ctt , f 7^'<, Time Sampling Completed: Qfif ^ ( ^ 

Replicate ID: 

Time Sampfing Began: f ^ ^ l f \ 

EVACUA'TION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptii of WeU Below MP (TD) 

Deptii to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); fnsm chart 

Gallons in WeU [WC x GPF] 

T»p c f Pl/C 

6l. l fa 
,^^.76 
•^i.Ho 

6.IG 

3 j L 

Diameter of Well Casing 

Gallons to be Purged 

(SWCVs, SWCVs, eta) 

= Well Casing Volume (WCV) 

GAUONS PER FOOT (gpf) 

1'/."-0.06 r "0.18 3- "0.37 4"»0.65 

1!4"-0.09 2%"»0.28 354" "0.50 6"-1.47 

Evacuation Mettiod and Material D t S P o S c M f fc&tJ-gy C J l J i ^ p o l y p ^ O p y h t ^ t V o p i t 

SAMPLING DATAAND 

FIELD PARAMETERS 

Color ft/ooM. 

Wefi Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatiire (°C): 

TurtJidity (N.T.U): 

3,S 

/ A . I U 

a,r5c> 

/•/.r 

Odor ^ ]n- f fv \ TurtJidity: T y ^ t i o 

7 ! l O S 
lo.3iS 

cJK.S'O 

/v.r 

/ • • ^K / i 

h.^L \ 
^^7o 1 
IH:^' i 

' * 6ici\^J i 
i i 
1 I 

i i 
1 j 
' i 
1 j 
1 i 
1 

Sampling Mettiod and Material(s): T) , 'ooSe,\ i l 'e . Vyci l^y^ COl ' fU p o U i p f O p Y i ^ ' ^ ^ r O p f 

^-_x-,— .̂  : _ i ! — . Preservative 

preserved by: Lab X or HMI Parameters to be Analyzed 

C/eni/J.f f "Ejk . ! "* -Aw-gMcJi l t ) 

pt i , 5a G>ucl J PltJo/icl< 

fC£ 

Contelner Description 

From Lab X or HMI 

Soo ml Pk^ î'c 
SSo wl At̂ )n̂ Y- 0>k^ f^AOti 

HX 

Ti-k HQv̂ l ^ k s s ifCL. 

Sampling Personnel: 

Comments: 

TCav^pWl l J ̂  leviOiS tl f 
7 ^ f t f/t^HS do/g/ / ^ y . y ^ t / ^ i r y l^& i re / -4) - / / " / / ^ • -



7 WATER SAMPLING LOG 

E m i i viuiiaitulConsuhingServices 

Project Name: C V m g T - f l a j O C " f i o w B l w i j l o K 

Project Number tiWIdC^.W 

SiteLocation: / / a M w / f e e . / C>W\C, 

Sampling Date: ^ / ^ti J 9 1 Weather c /M<^/ %0's 

Page. of ll 

SamplelD: i r A { j J ^ ? i [ 

Replicate ID: 

Time Sampling Began: f i ^ ^ i ^ 

Time Sampfing Completed: / H 3 0 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in WeU [WC x GPF] 

Top c f ?\ic. 

f^l.59> 

ilp.lUf 

^ / • y ^ 
6.;o> 
3.H^^. 

Diameter of Wefi Casing 

Gallons to be Purged 

(3 WCVs, S WCVs, eta) 

= Well Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1Vi""a06 2" "0.16 r "0.37 4"-0.65 

1!4""0.09 211""0,28 3VS-"0.50 S"-1.47 

Evacuation Mettiod and Material D i S P o S c . M f ^ c X r l < V U i l l ^ C b i y P y Q p y / f K ' g V ' O p t 

SAMPLING DATAAND 

FIELD PARAMETERS 

i color ^ k ^ j t 

j Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatiire CC): 

TurtJidity (N.T.U): 

•3S 

-t . ' i l 

Xloo 
I S 

Odor 

7 

^>Ht^ 

^<SOO 

IS 

IDS 

I O 

QV'iD 

IS' 

TurtJidity: f^ ^ t ^ f H e c l 

f.^1 1 
/n.03 1 

M o 1 
IS- i 

I 

1 

1 
i 
! 

Sampling Method and Material(s): T>t 'OOSe.Vl l-e. l ^ c i U v ^ C O f ^ U .pC? lyP /oX)y i -g ' ^g Y X i p f 

„__^_,_ —., ,_.. . Preservative 

preservedby: Lab X orHMI 

A/AJQ3' lpuict*>^ f u k ! -fllk^ej 

Parcuneters to be Analyzed 

Cyat^ ie l - t f JeskA •*• A w o i e J i l g ) 

p H , 5a ^ IACI^ Pli^a/icl^ 

Per 

Container Description 

From Lab X or HMI. 

5 c n W1I P l t . f , i u 

AJ^CM 

H X 

^ < HQy^l (^/e>S5 tiCL 

Sampling Personnel: 

Comments: 

Tra i^p l ^g l l ^ .^ Wj^yir^ky 

fKiTJxnfiB~tXia.vms 



WATER SAMPLING LOG Page. of ll 

Environma^alConsuMngSeriKes 

Project Name: Q / m f T " ^ ^ o c \ \ o v < B i u i ^ i o i A 

Project Number M 1 ^ ftO .^. I I 

SiteLocation: / /auMi'fef^/ C>W\0 

Sampling Date: ±IAM- W^^'^^^WIAV <S(f \ ir t \ / 

Sample ID: r^u)- la 
Replicate ID: 

Time Sampling Began: 

Time Sampling Completed 

//(3C 

m 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptii of WeU Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

EVACUATION DATA 

Top c f Pl/C 

^r^.na 
3^A.S^ 
is. 'fo 

6.\(j> 

J Z ^ 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVs, SWCVs, etc.) 

= Well Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1"/4"-0.06 r =0.16 3" "0,37 4"-0,65 

1V4" = 0.09 214--0.26 354" =0.50 5" =1,47 

Evacuation Metiiod and Material D i S p o S & M f h c i i - e v OJt'V^ p o U f p f o p r j i t n t V O p t 

SAMPLING DATAAND 

FIELD PARAMETERS 

Color ^>^^^^ 

Well Volumes (gal,): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

Turbidity (N.TU): 

I S 

(..?« 

<ru(r> 

I fff 

Odor 

I S 

7.(1 
Suo 

Ifr 

Q^ 

7.x 
5c o 
i < : s 

TurtJidity: O c < ^ ^ 1 

X-.̂ '.i \ i 
1.2'f 1 
<?^ 
f5.5 1 

1 

1 j 

i 1 
I 

Sampling Metiiod and Material(s): D . ' o o S c V k t i c ' i U / " U i l % \ p o \ j p f o p y \ ^ \ ^ i t f O p t 

Parameters to be Analyzed 

Cy6Kigi-f ( Tfltt.1 -e A kv«<HcJ>lt) 

Container Description 

From Lab X or HMI 

5cr> 1̂ 1 PlcsVic 

35o v̂ L AxJr^^r 0>k^ 

Preservative 

presen/edby: Lab X orHMI 

I^AOH 

H X 

Sampling Personnel: 

Comments: 

Jr^i^ploel l J .'S l/}/\i-vic^ky 

•WDTJJTtlftSXIOa.VIW 



M WATER SAMPLING LOG Page. (Dof l i 

EiwirorunentalConsuitu^Servioes 

Project Name: CVwg i - flgfc|oc4iow Bit^t^loky 

Project Number i\vt/\0,C>'^.\\ 

SiteLocation: f ^ c i ^ t t i h J ^ t i j o 

Sampling Date: 

SamplelD: m L l - K f 

Replicate ID: 

Time SampUng Began: ^ g* ' - f S 

i/i^M Weattier ^ , ^ ^ < : ^ ^ : f 7 ^ ^ , Time Sampling Completed: f j ^ I ^ 

Descripti'on of Measuring Point (MP) 

MP Elevation 

Top 
1 

EVACUATION DATA 

«f Pl/C 
Diameter of Wefi Casing 

Totel Sounded DepUi of Well Below MP (TD) 

DepUi to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfbot (GPF); firjm chart 

Gallons in WeU [WCx GPF] 

^3.ia 
vir.aQ 
31.U 

O M f i 

s.c 

Gallons to be Purged 

(3 WCVs, SWCVs, eta) 

: WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1%"-0.06 r -0.16 3" "0.37 4" = 0.65 

1J4--0.09 214"-0,26 3!4"=0,5O 5" =1,47 

Evacuation MeUiod and Material D i S p o ^ c l i f - f h c A - e v " C J i m p o i ' / P ' ^ O i ^ y / f K ' g V 'Op t 

SAMPUNG DATA AND 

FIELD PARAMETERS 

; Color ^ / O u ^ v \ 

Wefi Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (ijmhos/cm): 

Temperatiire CC): 

TurtJidity (N.T.U): 

(. 

7.'r( 
7'-il 
\H 

Odor 

12 
«.I5 

7 HO 

IH 

n 
%.\1 

7 3 ^ 

13S 

TurtJidity: . V f ^ / u p J J 

C:̂ \ i 
?;.i<r ' 1 
7^5 

/?. / 

i 
1 i 
1 i 

i 
! 

Sampling Mettiod and Material(s): D , ' o o S e . \ l U l l c i l ^ V UJ t " i l \ p o l y p y o p y U H g r O p ( 

Parameters to be Analyzed 

CLJCVCJA^ ( I c A t l •*• fi, M t a e J i k ) 

Container Description 

From Lab X or HMI 

5 Q O W I PL^-f i ' t 

3 5 0 wL A t ^ f i f r e,k5S 

Preservative 

preservedby: Lab X orHMI 

A^AOM 

HX 

Sampling Personnel: 

Comments: 

J^Av^pWell ^ 5 i^^tAcsky 
Color -^I'l-U/s /^ijf 

hMor<07ws-i£ia.viia 



I WATER SAMPLING LOG 

• EnvtrontnaitQlConsiiitingScrviccs 

Project Name: CVwg 'V - fefc{oc-fiow Diu't'.si'oiA 

Project Number ; j j ^ t^Q ^ . 11 

SiteLocation: / / C M » I I " A ^ / ^ U i o 

Sampling Date: 1 I % / f f Weattier A i ^ ^ ^ d t L s f 

Page. of l i 

SamplelD: m u i - ^ K 

Replicate ID: 

Time Sampfing Began: IC^X 
Tme Sampfing Completed: j O C j ^ 

Descripti'on of Measuring Point (MP) 

MP Elevati'on 

Totel Sounded Deptii of WeH Below MP (TD) 

DepUi to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfect (GPF); from chart 

GaUons in Well [WC x GPF] 

EVACUATION DATA 

Top c f P(/c 

JiL2Q_ 
^I.HIf 
3H.7H 

6.\L> 

X 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, eta) 

= WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

iy."-0.06 2" "0.16 r -0,37 4" "0.65 

IK" = 0.09 214--0.26 3'/4""0.5O 6"= 1.47 

Evacuation MeUiod and Material D i *>po* , cU i f h c i \ - e v C J l J ^ p O i t / P y o p v / f H ^ • ' O p g 

SAMPLING DATAAND 

FIELD PARAMETERS 

color 6/ou>i^ 

Wefi Volumes (gal.): 

pH (s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

y 
S . ' i l 

H7S' 

I S 

Odor 

r 
6.07 

w r 
I S 

19^ 
^.13 
^ss~ 

I S 

TurtJidity: C louJv 

•/iut.. 1 

If,. IS 

HHc^ 

' ^ 

- o Cloua*/ i 

f i 
1 

j 

Sampling MeUiod and Material(s): T ) , ' o o S o \ i k V l c ' i l f V U i l M p o l y O / ' O p v n ^ ' H t rT)pe 

Parameters to be Analyzed 

CyAiaifiLi ( le^]*AM-et^k) 

pBf 5pG>ucl^ Pl,»^ ;̂ri<' 

Container Description 

From Lab X or HMI 

Snn Mil E k i i k 

350 mL AiJn^v C>k^ 

, ^ . -VBi fio,^4.< 

Preservative 

preservedby: Lab / ( or HMI 

H X 

Sampling Personnel: 

Comments: 

JCcy^pSotW ^ ,5 Wl^s^nshj 

Huor-oTwa-usavwo 



I WATER SAMPLING LOG Page. 8 of II 

• JErzvirrmmeniaiConsubuigServioss 

Project Name: CVywgT - i l s A o c V u B; o w UH/' i .aioK SamplelD: m U } - 3 Q i , 

Project Number )L{ ̂  (^c ^ \ \ Replicate ID: 

SiteLocation: I j c tA i ^ ' thc } C>W\0 Time Sampling Began: l 3 H b 
Sampling Date: "} / ^ j f f Weather 5'̂ i^*W t̂> Time Sampling Completed: I j S S 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptii of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Galtons in WeU [WC x GPF] 

Top c f Pl/C 

Sl.3(o 

sif.n 
n^i^ 

6.\{x> 

3 

Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, S WCVs, eta) 

: WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

1"/."-0.06 2" "0.16 3" -0.37 4"-0.55 

114" = 0.09 214"-0,28 314"=0.5O 6" =1.47 

Evacuation Method and Material Di5poScl?ff he^\\-tr c j i ' i ^ po\yP'ropyhv\t iTopt 

SAMPLING DATAAND 

FIELD PARAMETERS 

j Color O t ^ ^ b/OUK bl<s£,t' 
1 1 ' 

Wefi Volumes (gal.): \ 3 

pH(s.u.): ! l . tC^ 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

TurtJidity (N.T.U): 

<3,aoo 

S 

Odor 

c 
IC 

c3.Vto 

l £ 

9 
lo 

2.300 

/ 5 

— TurtDidity: < y ^ \ v , ^ J i 
i 

1 
1 

J ^ . O l i 

3.3CO 

/ 5 

i 
1 

1 j 
{ 1 

j 

Sampling Method and Material(s): T^,'ooSe,Vi{'e. V i d l r y ' COr fK polyPK'Opyl 'g t^g y-Qpt 

Contelner Description 

From Lab _X-or HMI 

Son wt\ Plcii ic 

Parameters to be Analyzed 

Cy 6 nig|.» f l e ^ [ •*• A m t ncJak ) 

p i ^ I 5 a G a u d ^ P l u a / i c l ^ 

<350 imL A i ^ h - f K 6 ^ 5 5 

Preservative 

preserved by: Lab / ( or HMI 

A/AJO3 - />^i'tiyt.>. -C'gl:/ •f^l4«feJ 

AiAOH 

H X 

Sampling Personnel; 

Comments: 

J C & ^ T t ^ f W J .^ mfv insky 



WATER SAMPLING LOG Page. of 

EnvirururutUalConsuIdngServices 

Project Name: O / x n g T - ^ ^ o c \ - ' \ B IO»v iJ IU ' tJ IOIA 

Project Number W ̂ y) ̂ Q ^ J ) 

SiteLocation: l ^ c v t y t ' t h d C>W\0 

Sampling Date: 7 / ^ J 9 f Weattier 5t>»ti iy 7 0 ^ 

Sample ID: /KlU-SS" 
Replicate ID: 

Time Sampling Began: 

Time Sampling Completed 

/OASL 

/ow/0 

EVACUA'nON DATA 

Descripti'on of Measuring Point (MP) 

MP Elevation 

Totel Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons perfect (GPF); from chart 

GaUons in WeU [WC x GPF] 

Top c f Pl/C 

HC'^I 
3S.'^i 

l l .Cd 
C.IG 

JJk. 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVS, SWCVs, etc.) 

= WeU Casing Volume (WCV) 

GALLONS PER FOOT (gpf) 

r/4" = 0.08 r - 0 . 1 6 3" "0 .37 4 " -0 .65 

114:" = 0.09 214" " 0 . 2 6 314" "0 .50 5"= 1.47 

Evacuation Mettiod and Material D iSpoSfc .M f h c A - t V U J l J i ^ p o l \ f p ^ O p ' j h ^ i . V O p ^ 

SAMPLING DATAAND 

FIELD PARAMETERS 

! color ( ^ (^ , j c 

WeU Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperatiire CC): 

TurtJidity (N.T.U): 

^ 

.̂6s 
S'lO 
K 

Odor 

i(x^ 
'=1.^0 

koS 
I f 

s;s 
TurtJidity: W 5 ^ ; ^ p J ^T,,^fc J i 

H.cn ' 
rso 
IS' 

" i 1 
j i 

1 1 

Sampling Metiiod and Material(s): L . ' O Q S t . Vj-e. h c ' l U y (.LJl"fU p o U t p r o p y ] ^ U\<. tTOpf 

Parameters to be Analyzed 

Cy6niei.» f ToliLt "«• AM-et%cJik) 

p f ^ , 5 a f.r.ucl ^ P l o a ^ i c i ^ 

Container Description 

From Lab _ X . or HMI 

5 g o wil Plc^-^lc 

Preservative 

preservedby: Lab X or HMI 

HX 

Sampling Personnel: 

Comments: 

J'C^^^T^Uf\\ ^ .5 Î ^VICSICU 

UJ<ll Vv ^ 
1^ 

'l.f)wl 
^ p^vs 5<iiw ok iv'Ztow /f>ciAj-e</ f. 6 > W J o t T i v g ) ^ - i ^ l W r>,^-t r ^o rnp i ^ ' - f ^ f y j h^vj- "fva <:in k J h i r C C J I A ^ 

H«I7-a7inB-UX1.1Ma 



WATER SAMPLING LOG Page I O of H 

EjtvironmentalConsJtingSeniccs 

ProjectName: C V m g T - fljfcloc"{-ie>vv BlUt '^ lO'A 

Project Number f4 t^l 0>C 3. j I 

SiteLocation: l ^ c v i n ' i h J C>W\0 ^ _ 

Sampling Date: 1 / ^ j f f Weattier f i , y ^ ^ j ^ Q 

SamplelD: m i ^ - ' b i p 

Replicate ID: i m u ) - 3 ( a e \ 

Time Sampling Began: 13 IS 
Time Sampfing Completed: l ^ ' \ 3 i 

EVACUA'nON DATA 

Descripti'on of Measuring Point (MP) 

MP Elevation 

Totel Sounded Deptti of Wefi Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [FD-DTW] 

Gallons perfect (GPF); from chart 

Gallons in WeU [WC x GPF] 

Top c f Pl/C 

53.08 
37.oo 
is.oi 
6.l(c 
c7.y 

Diameter of Well Casing 

Gallons to be Purged 

(3WCVs, SWCVs, eta) 

= WeU Casing Volume (WCV) 

^ 

GAUONS PER FOOT (gpf) 

iy.""0.08 2" "0.16 3" =0.37 4'-0.65 

1'/4" = 0.09 214"-0.28 3%" =0,50 r -1 .47 

Evacuation Mettiod and Material D iSpeSfc t ^ f f JO&t l - fV 6Jf7Vt p o d / P r - Q j y / f K ' g V O p t 

SAMPLING DATA/y>ID 

FIELD PARAMETERS 

i Color D A ^ t JDVoo^K i j l c t t ( : 

j Wefi Volumes (gal.): ! Q , S 

pH(s.u.): 1 1 , 1 2 

Sp. Cond. (pmhos/cm): 1 7 7 6 

Temperature CC): / ^ 

TurtJidity (N.T.U): 

Odor 

r 
lo 

m s 
i S . S " 

7.t.' 
/£>. O iT 

I7SO 

IS.S-

Turtjidity: • J^ / ' i . fK / ! 

TlV"=- ' 

/o.f 

/7f ;>j 

IS.S 

\ 1 
1 1 

i i 
i 
i 
1 

Sampling MeUiod and Materials): l ^ , ' O o S e , V U t i e . i l ' t / ' L O l i l x p o l y P ^ O p y l ^ K e n > p 

Parameters to be Analyzed 

Contelner Description 

From Lab _ X . or HMI. 

Snn ml Plci^U 

Cyc.^\A< ( leAtA * fi,tMtyiJik) (35Q mL Au^h^tr GkSS 

p M , 5 p ^ u g j ^ Pl.irvlcl^^ r^^g^ywl ?lc*.^iC 

Preservative 

preservedby: Lab X orHMI 

lOAoH 

H X 

Sampling Personnel: 

Comments: 

JC&^p\^^\ \ J ,5 »!/l^vinsk\/ 

t*m-anHHjaa.Yiio 



7 WATER SAMPLING LOG 

ErtvirotirnentalConsutdngSeraas 

ProjectName: Q i T m g T — Kjgfc|tJC"r>< B; e w l - l H / ' i 3 i o t \ 

Project Number / j tfif[ ̂ Q .^. > I 

SiteLocation: f ^ c ^ j h e . ! 6 t o i o 

Sampling Date: 1 / ^ /91 Weattier .^un<n^ l o ' i i 

Page, il of 

SamplelD: m i J - 3 1 

Replicate ID: 

Time Sampfing Began: Ĵ HSL 
Time Sampling Completed: y f o r j 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Totel Sounded Deptti of Well Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per fbot (GPF); from chart 

GaUons in WeU [WC x GPF] 

Top c f Pl/C 

3r-.'70 
<RO./| 
I C 7 1 
6.\(^ 
^.7 

Diameter of WeU Casing 

Gallons to be Purged 

(3WCVS, SWCVs, eto.) 

= WeU Casing Volume (WCV) 

GAaONS PER FOOT (gpf) 

114" "0.06 T -0.16 3" "0.37 4""0.S5 

114" "0.09 254--0.28 314"-0.5O 6" = 1.47 

Evacuation Mettiod and Material D i S p o S & l i l f h c ^ i \ - t r O J t ' h r p p i y P r ' O p y / f ' K f vO i iPg 

SAMPLING DATAAND 

FIELD PARAMETERS 

Color 7 ) t ^ |c P i ^ a ^ 

Wefi Volumes (gal.): J 

pH (S.U.): v.asi 
Sp. Cond. (|jmhos/cm): \ 7 5 '2 

Temperature CC): 

TurtJidity (N.T.U): 

lb 

Odor ~~'~ 

S'S 
^.Z'k 
7fo 

IQ 

r 
1?.3^ 
7?6 

!(, 

TurtJidity: < i ' k . { ^ ( , J ^ 

-^f l / lc f I 

?( ' .<7 l 1 

753 

I L 

1 

i 

TufLd 
i 
j 

1 

Sampling Method and Material(s): D , ' 0 0 5 < : . \ i l ^ l a & i l f / - U J I I I A p o l y P / ' O i y l ^ H g V C p t 

Parameters to be Analyzed 

Contelner Description 

From Lab X or HMI 

S o n ml PlciVtc 

^y6»xI<J-t f T r t k U A i ^ ^ i n c J i i g ) <35C> m L A t ^ b - f y 6 k 5 5 

p H , 5 p f . r . u . f J ^ P l . i f c ^ I c l g f ^ , > i i l ?/<^5-)-r<L 

Preservative 

preserved by: Lab X or HMI 

lUAOH 

_ H X 

Sampfing Personnel: 

Comments: 

J"C_ziv>^pbell J .5 ynj^ut^sky 

^ O I Q ^ T d s i L A l f , / •A/Y-A'K rsnj 

H«l7>07WS-U3aVWO 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS 

Appendix B-1 Laboratory Analytical Report for January 1999 Monitoring Event 

Appendix B-2 Laboratory Analytical Report for May 1999 Monitoring Event 

Appendix B-3 Laboratory Analytical Report for September 1999 Monitoring Event 

HydroSystems Management, Inc. 



APPENDIX B-1 

LABORATORY ANALYTICAL REPORT FOR JANUARY 1999 MONITORING EVENT 

HydroSystems Management, Inc. 
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î ^ 

o 
c 
H 
u o u 

< 
a" 
cn 
tn 

M o 
tt)CN 
j j ^ ^ 
nsm 
S o 

X T ) 
•r i tt) 
M JJ 
JJ O 
fl) tt) 
S H 

H 
O 
U 

EH 

H 

s 
H PS 
o O 
I ~ ^ 

'J ' H 
m H 
^ C O • 

m cnro 
O C N O 
cn I o 
o i S S 
J S f f i 
P P P 
H H H 

tt) tt)A; 
r - t H M aao E gs 
flS t d ^ 
c o c o tt) 

JJ 
X ) j J • r i 
Id flco 
J tt) 

• r i 
H 

u 

T) 
0 

j j 
to 

-rt 
O fl) 

H fl) 
ft)Q 

J J 

n 

5 
fl) 

n 
M 
fl) 

-rt 
>U 
•rt 
H 
ft) 
3 
O" 

j J 
H 
3 
a 
fl) 
PS 

fl) 
J J 

u 

fa 
H 
O 
cn 
^ o 
( U H H O H 
o • • m • 
H m o •* o 
Oro rs S ^ ^ 
Olro H CO H 

o o o m o 
o o o roro 

cor- •<# rovo 
O H H H H 

tntn tn tn tn 
cncn tn tn tn 

mvD • * H H 
CSCS CNCN CN 

m m m m m 
o o o o o 

aapsas 
J J U J S 
D P b p c o 

ri;fl;<i<si; 

aaaaa 

m m m m 
O O O O 
O O O O 
ro ro r o r o 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
VO VD VO VD VD 

o o o r o o 
^ •>;)' Tji m " ^ 

t - - 1 - - [-• c s t--
H H H H H 

cn tn cn cn 01 
m cn cncncn 

VO VO VO t ^ VO 
C N O I C S C S OJ 

m m m m m 
o o o o o 

U U U K U mm 
fl;rt;<oirt; 

aaac ia 

C N H H m H H H H H H 

O I H O 
o o o m 

O O H O 

^ m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

H 
OIO! 
C S O 

m 
ro 

O O O VDCO 
O H 
ro 

o 
ro 

o o 
ro 
rs 

o 

J J O J • 

CDCDg CD • 
E E 3 ECO 

J J J J J 

Cn CD CD CD CD 
E E E E E 

U 

0 tt) 
JJ U 

fl 
tt) td 

H J J 
X ! O 

H flj 3 
fl) C T ) 

JJ tt) C 
O E O 

E H S H U 

- - U tt) 
tt) tt)^riT) 

T ) T ) i l - l ^ r i 
- r i - H - r i M 
C C O O 
OS flS tt) 3 
> i > i a H K uucofa a 

• T ) T 3 
tt) tt) 

T) > > 
tt)HHT) > 
> O 0 tt)H 
H ra CD > O 
O m ran m 
ro^H-H o ra 
t n p p m^ri 
•ri t o p 
P - - H 

E a )P -
- 3 m g 

U^H tt) - 3 
• r i H C g ^ r i 
G H Id 3 T ) 
tt) >iCn-r i Id 
m M flT) fl 
M tt) flS 0 td 
< 3 : m S c o > 

o 
IM 
fl 
H 

U 
o u 

a 
01 
01 

--̂  
M O 
tt)CN 
J J ^ 
i d m 
S O 

XT) 
•ri tt) 
MJJ 
JJ O 
flJ tt) 
S H 

H 
0 

u 

EH 

W 

OI 3 
O O 

I ^ ^ 
•II' H 
m H 
I ' D • 
m o i r o 
o r s o 
cn I o 
o i S S 
J S K 

D D D 
H H H 

tt) tt)Ji^ 
H H M aao 
E E S 
fl) flj^-. 
coco tt) 

JJ 
X f J J •r i 
Id flco 
J tt) 

- r i 
H 
u 

0 
.fl 
JJ 
fl) 

fl) 

•rt 

a 
•rt 
m fl) 
S J J 

H ft) 
( d p 5 

a 

o 

EH 

H 
-rt 
Q 

U 
to 
•rt 
(M 
•rt 
H 
ft) 
3 
Ot 

4) 
4J 

r f U 
H I 
o fa 
cn I 
..-' o 
fflHHOH 
o • - m • 
H m o ' * o 
o r o c N S m 
o i r o H C O H 

o o o m o 
O o o r o r o 
CO t ^ - i f r o VO 
O H H H H 

cn cn m 01 cn 
010101 cn 01 

m VO-* H H 
O I O l O I O J C S 

m m m m m 
O O O O O 

aaPsas 
J J U J S 
p p b P c o 

aaaaa 

H H H H H 

H H O 
O O O H 

0101 
H H 

CN 
'3 'CO 

O O O r o t~ 
m 
m 

g 
u 

J J O J • 

(DCDE Cn • 
g g 3 gco 

0 tt) 
JJ u 

c 
tt) flJ 

H J J 
X! U 

H fl) 3 
fl) C T ) 
JJ tt) C 
O g 0 
H r t ; u 

- - U tt) 
tt) tt)^HT5 

T i T J i W ^ r i 
• r i ^H - r i M 
C G O O 
fl! flj tt) 3 
> i > i a H t l ! 

uucofa a 

m m m m 
O O O O 
O O O O 

ro rororo 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
VO VDVO VOVO 
O O O C O O 
^ ^ • * H ^ 

t^ t-- t - r o r -
H H H H H 

cn cn cncn cn 
cn cn 01 cn cn 

VO VD v o t ^ v o 
CSfS O l O l f S 

mmmmm 
O O O O O 

<i;rt;rt;cN< 

aaacisa 

•;)< m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

HOO 

rs 

J J J J J 

CD CD CD CD CD 
g g g g g 

•T3TJ 
tt) tt) 

T) > > 
tt)HHT3 > 
> O O tt)H 
H ra ra > o 
0 m ran ra 
M^ri^H O CO 
m P P ta^n 

-H t o p 

g tt)P -
- e r a g 

U^H tt) - 3 
• H H C E^ri 
C H a 3 T ) 
tt) >iCn-ri Id 
ra M C O fl 
M tt) ni 0 fl) 
< i ; f f lScQ> 



CQ 
H 
CJ 
H 

% 
CQ 

J 
< 
a 

o 
PS 
H 

a o 
PS 

a 
Ui 

E 

a 
CN 
O 

^ ro 
m o 
^ 
m o i 
o o i 
o i o i 
c n H 
J # -

H 
fl 

•r i fl) 
CnC 
O 3 
J b 

0 

C 

u 
O u 

a" 
01 
01 

M O 
DCS 
JJ-- - . 
flSm 
S O 

XT) 
•r i fl) 
M J J 
JJ U 
Id tt) 
S H 

H 
0 

u 

EH 

I r o PS 
0 O 

I - ^ 
•* H 
m H 

m vofo 
O H O 
01 I o 
o i S S 
J S W 

P P P 
H H H 

tt) O i H 
H H M 

&&2 
E s s 
fl) flS^ 
coco tt) 

JJ 
X i J J ^ H 
Id CCO 
J tt) 

- r i 
H 

u 

o 
JJ 
fl) 

fl) 

•rt 
H 

m 
•rt 
a fl) 
>iJJ 

H n{ 
ft)Q 

5 
J J 
ID 
>. 

H 
fl) 

fl) 

EH 

H 
-rt 
O 

ID 
M 
fl) 

•rt 
lU 
•rt 
H 
fll 
3 

O l 

JJ 
H 
3 
a 
fl) 
PS 

JJ 

•A 

B 

9 
JJ 
>• 

H 
fl) 
fl 

• * U 
H I 
0 fa 
01 I 
^ - ' O 
fflHHOH 
o • • m • 
H m o -^ o 
o r o c s S i ^ 
cn ro HCO H 

o o o m o 
o o o r o r o 

00 r- "S" ro VD 
O H H H H 

m cn 01 cn cn 
cn cn cn cn 01 

m v D - * H H 
CNCSOJCNCN 

m m m m m 
O O O O O 

aapsas 
J J U J S 
P P b D W 

aaaaa 

m 
CNH H rs t 

m n o 
Ol O O C N 

O O H O 

VD 00 
OOH O 0 3 

CS O O Olt--
m 

E 
o 

J J 0 J • 
•--.•\x;-\C3 
CDCnE CD • 
g g 3 gco 

H 
U 

0 tt) 
JJ o 

C 
tt) (d 

H J J 
X5 O 

H (d 3 
ni C T ) 
JJ tt) G 
O E O 

E H S J J U 

- - u tt) 
tt) a ) - r i T ) 

T )T )M- l - r i 
- r i - r i - r i M 
C G O O 
Id Id tt) 3 
> i > i a H m 
uucofa a 

m mmm 
O O O O 
O O O O 
ro ro ro ro 

r- c~- c--ror-
H H H H H 

cn cn tn Ol 01 
tntn o\ tntn 

VOVD VO t - - v o 
O I C S f N C N C N 

m m m m m 
O O O O O 

U U U f f i U 

rt;isi;<cNfl; 
^ ^ ^ ^ ^ ^ I ^ 

aaaosa 

H H H H H 

Tj< m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

ICN 
CO 

J J J J J 
CnCDCnCDCn 
g g g g g 

•TJT) 
tt) tt) 

T) > > 
ttJHH'O > 
> O 0 tt)H 

H m CD > 0 
O m COH ra 
v i - A - r i o m 
C Q P P CD-ri 

• n CDP 
P - - r i 

E tt)p -
- 3 ra E 

O-H tt) - 3 
• r i r - i C E - H 
G H fl) 3 T ) 
tt) >iCn-H flj 
ra M C T ) C 
M 0) nS o td 
< f f l S c o > 

0 
IH 
C 
H 
u o u 

a 
cn 
01 

M O 
tt)CN 
J J - ^ 
n j m 
S O 

X T ) 
-r i tt) 
M J J 
JJ 0 
fl) fl) 
S H 

H 
0 

u 

EH 

W 

• * S 
0 O 
I ~v, 

' I ' H 

m H 

m ro 
O C O O 
01 I o 

P P P 
H H H 

tt) tau. 
r - i iH M 

g g s 
Id n ) - ~ ^ 
coco tt) 

JJ 
X) JJ- r i 
ns C e o 
J tt) 

- r i 

-0 o x: 
4J 
9 

s 

IQ 
•rt 
IQ fl) 
!>,.U 

H ft) 
fl)Q 

j J 
m 

5 
9 

H 
-rt 
Q 

U 
I 

fa 

u 

9 
JJ 
> i 

H 
fl) 

H 
O 
Ol 
^ ^ O 
fflHHOH 
0 • - m • 
H m o - ^ o 
o r o f s S "1 
01 ro HCO H 

o o o m o 
o o ororo 

• * • * ' ^ r o VO 
H H H H H 

cn m cncn cn 
cn (n cncn (n 

00 00 - ^ H H 
CSfSOlfMCS 

m m m m m 
o o o o o 

wcobPco 

lei; < < « ; < 

a'^^aa 

m m m m 
O O O O 
O O O O 
ro r o r o r o 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
VO VO VO VO VO 

o o o m o 
• * < ^ ' S ' C S • * 

r- r~c^ ro r -
H H H H H 

cncn cn tn tn 
tn tn tn tn tn 

VO VD VO r - VO 
t N CNCN CSCS 

mmmmm 
o o o o o 

U U U W U mm 
W - ^ I ^ 

aaapsa 

H H H H H H H H H H 

H H O 
O O O H 

Tji m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

m 
M 
fl) 
•rt 
iH 
•ri 
H 
fl) 
3 
O 

JJ 
H 
3 
IQ 

CD CO 
Ol tN O 
o o " ^ l O 

. . * . O O O O I C O 
ro 
m 

o ^ 
ro 

g 
U 

J J O J - J J J J J 

CDCDg CD • CDCnCDCDCD 
g g C g C O g g E E E 

U 

O tt) 
JJ O 

C 
tt) ns 

H J J 
XI o 

H ns 3 
ni C T l 
JJ tt) G 
O E O 
eH<u 

- - o tt) 
tt) tt)-riT) 

TJTJU-l-r i 
• r i - r i • r i M 
G C O O 
ns Id tt) 3 
> i > i Q r r i K uucofa a 

• T ) T ) 
tt) tt) 

T) > > 
tt)HHT) > 
> 0 0 tt)H 

H ra CQ > 0 
O m M H m 
ta-A-ri o ra 
rapp ta-A 
-A m a 
P - - A 

g tt)P -
- c m E 

o-ri 0) - 3 
-r iH C g-ri 
C H n) 3 T ) 
tt) > iCn-r i ns 
tn M C T ) c 
M fl) nS O n) 
f 3 ; f f l S c o > 

in 
0 

fl) 
cn 
ni 
ft 



CQ 
H 
CJ 
H > 
PS 
H 
CQ 

J 
rt! 
EH 

a 
m o 
Pi 
H 

a o 
PS 

Cd 
Ui 

E 
a 
OI 
o 

•^ ro 
m o 
• * 

men 
ocn 
01 Ol 
cnn 
J 

* -H 
G 

-A fl) 
mc O 3 
J b 

0 

c 

u o u 

01 
tn 
~^ 

M O 
tt)oi 
J J - - - ^ 
ns m 
S O 

X T ) 
•A tt) 
MJJ 
JJ O 
ns tt) 
S H 

H 
0 

u 

E H 

s 
m p j 
0 O 
I ^•^ 

* H 
m H 
• * 

moro 
O H O 
01 I o 
o i S S JSS 

P P P 
H H H 

tt) t a x 
H H M aao 
E E S 
ns ns--.-
coco 0) 

j j 
X! J J - r i 
nS flco 
J tt) 

-A 
H 

u 

T3 
0 

JJ 
fl) 

0 
B 

•rt 
EH 

IQ 
•rt 
a ID 
>.-U 

H ft) 
fl)Q 

JJ 
n 

H 

tt) 

H 
•A 
Q 

ta 
u 
9 

Ti 
<u 
•ri 
r-i 
fl) 
3 

a 

IQ 
J J 
•rt 

4) 
JJ 

^ U 
H I 
0 fa 
01 I 
..-- O 
fflHOH 
o - m • 
H O ' d ' O 
o o i S i f i 
c n H CO H 

o o m o 
o o r o r o 

o o - * ro VO 
O H H H 

cn oicn cn 
01 cn cn cn 

m T f H H 
f s m c N C S 

mm m m 
o o o o 

apsas 
J U J S 
P b p c o 

aaaa 

m m m m 
o o o o 
O O O O 

ro r o r o r o 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 

O O O C D O 
^ ^ ^ O l ' l " 

t> r - r - r o c ^ 
H H H H H 

cn Ol cn Ol Ol 
cn oicn oicn 

VOVDVO t - -VD 

fsfs rsrsfs 

mmmmm 
O O O O O 

u u u a u 
J J j S J 
( a ; < C f l ; b < ; 

sCrtlriloQfa; 

aaaPsa 

H H H H H H H H H 

H O 
O O H 

O H O 

"iiC m 
O O H O H 
o o o m o 
• o • • • 
O - O O O 
O 

p 
a 

H O 
•*^ 

o o t--
m 
t ^ 

E o 

Ol 
H 
o 

o o 
ro 

J J J J J J O J • 

CDE CD • CDCDCDCDCD 
E 3 E C 0 E E E E E 

tt) 
O 
G 
flS 
JJ 
o 
3 

flJTJ 
JJ G 
O O 
E H U 

- O tt) 
tt)-riT) 
T)4-)-ri 
-A-A M 
C O O 
n) tt) 3 
> t Q ( H K 
U C O f a a 

• T J T ) 
tt) tt) 

TJ > > 
tt)HHT) > 
> O O tt)H 
H ra ra > o 
0 m COH m 
tn-A-A 0 ta 
m p D m-H 

•A m D 
D - - r i 

E tt)P -
- 3 m E 

O^r i tt) - 3 
• A r - i a B-A 
C r A ns 3 T ) 
tt) >iCn^ri ns 
m M C T S fl 
M tt) Id 0 nS 
rt:fflSco> 

o 
in 

c 
H u o u 

a' 
01 
cn 
^^ 

M O 
tt)o« 
J J - ^ 
nsm 

S O 

X T ) 
•H tt) 
M J J 
JJ o 
nS tt) 
S H 

H 
0 

u 

VO « 
0 O 
I •--. 

rji H 
m H 
• * 

m O l ro 
O H O 
01 I o 

P P P 
H H H 

tt) t a x 
H H M 

E E S 
ns fli~~-. 
coco fl) 

j j 
XI JJ- r i 
ni Geo 
J tt) 

•r i 

T l 
0 

X i 
4J 
fl) 

m 
-rt 
m fl) 

H fl) 
fl)Q 

JJ 
a 

H 
10 

S 

m 
M 
fl) 

-rt 
IM 
• H 
H 
fl) 
3 
a t 

j j 

H 
ft) 

•* u 
H I 
O fa 
cn I 
, - ^ O 
fflHOH 
0 - m • 
H O - ' J ' O 
0 0 1 S m 
C n H C O H 

O O m o 
o o r o r o 

0 0 ^ ro VO 
O H H H 

cncn cncn 
Ol 01 01 01 

m i " H H 
cNfScs rs 

m m m m 
O O O O 

aosas 
J U J S 
P b p c o 

aaaa 

m mmm 
O O O O 
O O O O 
ro r o r o r o 

O O O C N o 
^ ^ ^ ro ^ 

t-- r -C- - ro r-
H H H H H 

cn cn cn cn cn 
cncncn cn cn 

VOVDVO t- -VO 
Ol 0 ) C N OICN 

m m m m m 
o o o o o 

U U U f f i U 

< i ; < < o i < 
- ^ - v , - ^ 1 • — 

aaapsa 

H H H H H H H H H 

H O 
O O H 

O H O 

• * m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

t ^ 
ro-a" 

O H I--

m 

E 
o 

^^ 
J O J • 

._; D 
CDg CD • 
E 3 E w 

rs 
CS 

J J J J J 

CD CD Dl CD CD 
E E E g g 

tt) 
O 
C 
nS 

JJ 
u 

H 3 
nST) 
JJ C 
0 o 

E H U 

- U tt) 
tt)-riT3 

T) M-l • r i 
•r i • r i M 
c o o 
ni tt) 3 
> . D * H f f i 

uwfa a 

•T )T3 
• tt) tt) 

T ) > > _ ^ -
tt)HHT) > 
!> 0 0 tt)H 

H m ra > o 
o m m n m 
m-A -A 0 m 
raoP m-H 

•H m p 
P - - A 

g tt)P -
- e r a E 

o- r i t t ) - 3 
•r i H fl g -H 
C H n) 3 T ) 
tt) >iCn^ri td 
m M C T ) fl 
M tt) Id 0 ns 
< ; f f l S c o > 

IM 
0 

tt) 
CD 
ns 
ft 

p. 



CQ 
U 

u 
H 

a 
CQ 

J 

a 

H 

III 
Ui 

g 

a 
rs 
o 

• * r o 
m o 

m o i 
o c n 
o i o i 
a i H 
J * -

H 
G 

•r i tt) 

J b 

0 
IM 
C 
H 

U 

8 

a 
Ol 
01 

M O 
tt)oi 
JJ"-- . 
nsm 
S O 

XT) 
• r i tt) 
M J J 
JJ o 
ns fl) 
S H 

H 
0 
U 

EH 
H 

r- 2 
0 O 

I " - ^ 
^ H 
m H 
«i" 
m ro 
o t - - o 
01 I o 
o i S S 
j s S 

P P P 
H H H 

fl) <UX 
Hr- t M aao 
F E S 
td n S - ^ 
coco tt) 

JJ 
X J j J ^ r i 
ns Geo 
J tt) 

-A 
H 
u 

-0 

.a 
JJ 
fl) 

-rt 

IQ fl) 

H ft) 

r 
J J 
m 
> i 

H 
ft) 

5 

^ 

IQ 
U 
9 

•rt 

ft) 
3 

JJ 
H 
3 
IQ 
fll 
PS 

u 
fa 

tt) 
J J 

H 
O 
01 
, ' ' O 
fflHOH 
o - m • 
H O ' l ' o 
ors S m 
O I H C O H 

o o o o 
o o r o r o 

c o ^ m VD 
O H H H 

cncn cn cn 
cncn 0101 

m '^ H H 
CNCsogoj 

mmm m 
O O O O 

apsas 
J U J S 
P b P c o 

< f t < < 

H O 
O O H 

o o m 
CO 
c-

o o o m o 
' ^ ^ ^ 1 ^ ^ 

H H H H H 

cn cn 0 1 0 1 cn 
01 cn cn 01 cn 

VOVDVO c^vo 
r s c s c s CNCN 

m m m m m 
o o o o o 

U U U f f i U 

rt;rt;<;oii< 

^^a'ciia 

H H H H H 

r f l T ) 
O O H O H 

o o o m o 
• O • • • 

O - O O O 
O 

rs 
VOH • * 
HCO O O 

OIOO 

J O J • J J J J J 

C D E CD • CD CD CD CD tj) 
E 3 E C 0 g g g E E 

tt) 
o 
C 
ns 
JJ 
0 

H 3 
nST) 
JJ C 
0 0 
H U 

- O tt) 
tt)-riT( 

TJvH-ri 
-A-A M 
C O O 
ni tt) 3 
> i a H f f i 
UCOfa a 

•TJT) 
tt) tt) 

T ) > > . 
tt)HHT3 > 
> 0 0 tt)H 
H m m t» 0 
0 m mn m 
ta-A-A o ra 
rapp ro-H 
-A mp 
D - - r i 

E a)D -
- 3 m E 

u - r i 0) - 3 
• A H C g - r i 
C H f l J C T ) 
tt) >iCD^ri ns 
ra M CT) C 
M tt) nS 0 ns 
< m S c o > 

o 
IM 

c 
H 

U 

8 

a 
01 
01 

M O 
tt)oi 
J J \ 
nSm 
S O 

XT) 
• r i tt) 
MJJ 
JJ o 
ns tt) 
S H 

H 
0 
U 

EH 
[xl 

00 ft 
0 O 
I " -^ 

r f H 
m H 
-̂  
m H r o 
O H O 
01 I o 

D P P 
H H H 

tt) tt)M 
H H M 

E g s 
nS n i \ 
coco tt) 

J J 
XlJJ^ri 
ni Geo 
J tt) 

• r i 

U 

"CJ 

o 
JJ 
fl) 
S 

IQ 
•rt 

H fl) r 
fl) 

•rt 
p 

g 

n 
M 
0) 
•rt 
IM 
•rt 
H 
fl) 

fl) 
J J 

H 
fl) 

"̂  U 
I 

o fa 
cn I 
-.^ o 
fflHHOH 
o • - m • 
H m o • * o 
o r o r s S t^ 
o i r o H O i H 

o o o o o 
o o o r o r o 

cor- ' - i 'mvo 
O H H H H 

Ol tn tn Ol cn 
cn 0101 cn tn 

m i o " * H H 
CN CNCS CNCN 

m m m m m 
o o o o o 

aapsas 
J J U J S 
P D b D c o 

m m m m 
O O O O 
O O O O 
ro rororo 

fflfflfflfflffl 
o o o o o 
H H H H H 
o o o o o 
VO VO VO VD VD 

o o o c n o 
^ ^ ^ ro ^ 
r - 1 ^ c--ro I -

cn cn cn 01 cn 
tn tn tn tn tn 

VO VOVO t~ VD 
OqCStNCSCN 

m m m m m 
o o o o o 

UUUffiU am 

H H H H H H H H H H 

H H O 
O O O H 

Tf m 
O O H O H 
ooomo 
• o • • • 
O -OOO 
O 

•*H 
C^H t--
O O t~o 

OOOHOO 
tn 

m 
• * 

oco 
OI 

o 
JJ 0J • J J J J J 
C D ^ E CD • CDCDOitDCD 
E E C ECO E E E E E 

0 tt) 
J J o 

C 
tt) ft) 

H J J 
XJO 

H ni 3 
ni CT) 
JJ 0) G 
O E O 
E H < 5 U 

- - O tt) 
tt) tt)-riT3 

T ) T ) 1-1 •ri 
• A - A - A U 
C C O O 
nS nS tt) 3 
> i > i ( V H f f i 
u u c o f a a 

• T 3 T J 
• tt) tt) 

T S > > _ 
a ) H H ' 0 > 
> O O tt)H 

H m m > 0 
0 m mn m 
m-H-ri 0 m 
m D D ra-H 

•r i COD 
D - - r i 

E tt)a -
- 3 ra g 

O-H tt) - 3 
• A H C E^H 
C H nS 3 T ) 
tt) >iCD^ri ni 
ra M C T l C 
M tt) ns O ns <msco> 

MH 
O 

tt) 
cn 
ns 
ft 

a; 



CQ 
Eil 
U 
H 

% 
H 
CQ 

J 
< 
EH 

a 

O 
PS 
H 

III 

a 
O 
PS 

s 
Ui 

a 
01 
o 

•* ro 
m o 
• < ^ 

m o i 
OOl 
0101 
OIH 
J 

* -
H 

C 
• A tt) 
CDC 
O 3 
J b 

0 
M-l 
C 

u 
o 
u 

a' 
01 
01 

M O 
tt)CS 
JJ---. 
nSm 
S O 

XT) 
•A tt) 
MJJ 
JJ U 
nS tt) 
S H 

H 
O 
U 

E H 
H 

cn S 
o O 

I ^ ^ 
•* H 
m H 
•*co • 
m o r o 
O i f O 
cn I o 
cn S S 
JSff i 

D D D 
H H H 

tt) tt)j«; 
H H M 

E E S 
ns n s \ 
coco tt) 

JJ 
.Q JJ-ri 
ns Geo 
J tt) 

-A 
H 
U 

• 0 
0 
JH 
i i 
9 

ID 
•A 
m 9 

H fll 
ft)P 

JJ 
(Q 

•rt 
Q 

ft) 
3 

j j 
-rt 
fl 

0) 
J J 

^ u 
H I 
O fa 
cn I 
^ o 
fflHHOH 
o • • m • 
H m o -sjio 
o rocN S 1^ 
Olro H COH 

o o o o o 
o o o r o r o 

CDt^ •* m v D 
O H H H H 

cn 01 cn o^ 01 
cn 01 cn cn cn 

m VD Tji H H 
01 CNOICN 05 

mmmmm 
o o o o o 

aaPsas 
J J U J S 
D D b D c o 

< « < i i < 

cs H H m H 

rsH o 
o o o m 

O O H O 

o 
m 

o o c o 
O r o 
ro 

f i , < 
m mmm 
O O O O 
O O O O 
ro ro roro 

O O o t - - o 
^ ^ ^ ^ ^4^ ^ ^ ^ ^ 

r- r- r- ro r-
H H H H H 

0 1 0 1 cn cn cn 
01 cn t n Ol 01 

VO VO v o r ^ VD 
CN CNfS CSCS 

m m m m m 
o o o o o 

UUUffiU 

3S<b3 

^m 
O O H O H 
ooomo 
• o • • • 
O -OOO 
O 

H 
H 

O O 
m 
cs 

E 
o 
^^ 

JJ 0J • JJJJJ 
01 C D E Cri • CD CD CD CD CD 
g g C E c o E E g g g 

H 
U 

0 tt) 
J J o 

fl 
tt) ns 
H J J 
XI o 

H ns 3 
ns flTJ 
JJ tt) fl 
O E O 
E H < U 

- - O tt) 
tt) tt)-riTj 
T3T)M-l-ri 
-ri-H^ri M 
C fl O O 
ns ns tt) 3 
> i > i a H f f i 

uucofa a 

•T)T) 
• tt) tt) 

T l > > . 
tt)HHTJ > 
> 0 O tt)H 
H m m > 0 
0 ra ran ro 
m^ri^ri o ra 
m D D ra-ri 

-ri m D 
D - - H 

E tt)D -
- 3 m E 

O-H tt) - 3 
- A H C E-H 
C H ns 3TS 
tt) >ICD-H ns 
m M CT3 G 
M tt) ns O ns 

fj;msco> 

0 

c 
H 
u 
O 
u 

a" 
cn 
01 
^^ 

M O 
tt)OI 
J J ^ -
nSm 
s o 

XT) 
•A tt) 
M J J 

J J O 
nS tt) 
S H 

H 
0 
U 

E H 
fa 

0 S 
H O 
I ^ 

•* H 
m H 
^ D • 
m o r o 
o -< i i o 
01 I o 
o i S S 
J S f f i 

D D P 
H H H 

tt) <]iX 
H H M 

g g s 
ns nS'^ 
coco tt) 

j j 
XiJJ^H 
ns Geo 
J tt) 

•A 
H 
U 

•d 
o 
.fl 
j j 
fl) 

IQ 
-rt 
n fll 
>,4J 

H Id 
idQ 

JJ 
<a 

fl) 

•rt 
Q 

ta 
u 
fl) 
•rt 
IH 
•rt 
H 
ft) 
3 

a 

a 
j j 
• r t 

9 
a 

•* u 
I 

0 fa 
01 1 
^ o 
fflHHOH 
o • • m • 
H m o ' ^ f o 
o r o c N S t^ 
Olro HCOH 
o o o o o 
o o o r o r o 

CO t-- " ^ m VD 
O H H H H 

01 cn Ol tn tn 
tn cn cntn tn 

m VO ^ H H 
CNfSfSCNOI 

m m m m m 
O O O O O 

aapsas 
J J U J S 
p p b P c o 

^a'aaa 

H H H tN H 

H H O 
o o o r s 
O O H O 

VOVO 
H H 

01 
01 

o o OOI t~ 
OIH 
cn 

O O O VO o 
^^ ^ j " ^ 1 "̂ ^ TJ* 

t-- r- r- ro r-
H H H H H 

Ol cn tn 01 Ol 
cn 01 cncn cn 

VD vovor-VO 
CSCNCSCSfS 

m m m m m 
o o o o o 

U U U f f i U 

fidrtjflloiri; 

aaaiia 

•"f m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

cs 
'J' 
o o 

m 

g 
u 
^.. 

J J O J - J J J J J 

CDCDg Cn • CDCDCDCnCn 
g g C g c o E E g g g 

U 

0 tt) 
JJ o 

C 
tt) ns 
H J J 
X 5 0 

H ns 3 
ns CT) 
JJ tt) C 
0 g 0 
E H < I ; U 

- - O tt) 
tt) tt)-riTJ 

T J T J M-l-ri 
-ri-ri•ri M 
c c o o 
ni ns tt) 3 
> i > i a H f f i 
uucofa a 

•TJ-O 
• tt) tt) 

T) > > , 
tt)HHT3 > 
> O O tt)H 
H ra m > 0 
0 m ran m 
ra-ri-ri o M 
ran a m-ri 

-H m p 
P - - A 

g tt)P -
- 3 ra g 

U-H tt) - 3 
- H H C g-H 
C H ni 3 T ) 
tt) > i CD-ri ni 
ra M CT) G 
M tt) ns o ns 

<;msco> 

VD 

MH 

o 

tt) 
cn 
ns 
ft 

o 



0) 

03 

t i l 

_ i 

i< 
ll-

Q 
CC 
0 
0 
liJ 
CC 

>• 
Q 
0 
1 -
co 
D 
0 

1 
U-
0 
1 

z 
< 

" r 

0 

< 

; 

4 

[c 

g 

2 
fl) 
c 
« 
c 
0 

0 
•ft 

0) 

^ 
3 
Z 
> 
s 
a 
c 
10 

Q 
^ 
c 
is 
0 ' f c . ' ^ 

J 'r^W 
~>H^(d ''M/assfe 

^ c ^ 

' ^ [ j . ^ y f'** CSC:' 

f^Hiy-fl^'j-'^^fi 
/ 'V ' '« / '^V5f?t f 

^ys-b-p ->i*»CC25' 
^9 

= « 

•3 

1 ^ 
- X 
l l 
?:5 

? 1 
F 

i ~ 

1 ^ 

^ ^ 

^ 
K 
X 

^ 

^ 

^ ^ 
8 ^ 

0. ^ 

l b 

0) 

1 
CO 

0 
E 

5 

r \ 

QI 
E 

CO 

ro 

~ 

^̂ ^ 

J 

0 -

PO 

,. 

1 

c^ 

— 

,^ 

^ 

- 3 

1 

5 

to 

— 

__ 

~ 

— 

<p 
1 

nn ^ 

-

mtm 

— 

.9 

S 

^ 

_^ 

— 

2 
1 

•^ 

— 

t 
3 
S 

*n 

— 

, 

:3 

^ 

^ 

1 

\ ^ 

-

— 

- ^ 
^ F > 

X 

p 

1 
\ 

8 
2 
0 
c 
0 

^ 
Q 

0 

0 
k . 

fl 

E 
3 
z 
0) 

^ 

^ 
< 
II 

< 

•0 

1 
II 

CQ 

3 

:2-
II 

- 1 

a 

0 . 

^ 

c 
r r\ 

0/) 

s 
+ 
•vi 

1CX 

?Q 

S !3 

V> 

l̂  



ID 
tt) 
CJ 

•A 
> O H 
M m > 
fl)^!t-o 
CQ M m - ^ 

fli'*' 1 
H f t ro 
fli .~ 
JJ fl) O r o 
fl JJ-rt 
tt)-rtj3—-
S H O O 
C M ^ 
0 Rl « r -
M JJ flJ-^ 

-rt CQJJ 
> JJ •• 
flOl tt) fl) 
M O - r t C 

H M O 
a fll fl 
O g f t 
PS 

s 
a Ui 

FH 

fa 
PH 

o 
• * 01 H 01 
H O l H C n 

'*-^ - ^ m Ol ro cn 
O O O H 
0 1 - - . - o \ 
01 VO S m 
j o f f i o 

* f l ) P ' 0 
4 J H fl) 

fl Id t . 
• r i D . i ! - r i 
Cn M fl) 
O J J 0 0 
J M S fl) 

0 OS 

a tt) tt) 
« JJ 

ni 
Q 

01 
• o 

O H 
fl 
H tt) 

JJ 
JJ^r i 
C 3 
tt)CO 
g H O 
tt) - O CD 
CD4J ro M 

fl ni tt) m ni 
0 C tt)Hfa 

•r i Id M 
J J S 4 J « ; X 3 
nS COft 0 
M m ffl 
O E C -
aa) -A G •• 
M j J ni 0 C 
0 m s JJ 0 
U > , Cn-ri 

M • C J J 
JJ OCO-ri C 
fl) M x ; fl) 
g - O H tOJJ 
M >irO tti JJ 
O f f i r o S < ; 

a o 
H 
H 
!< 
U 
H 
fa 
H 

P 
H 

J 
ft 

CQ 

VD 
00 
O 

I 

EH 
H 
S 
PS 

o 
M 
fl) 

Mg 
fl) 

•§^ 
3 3 a o o 
o o 
ftri; 

c 
0 

-A 
fl) J J 
H a 
Orri 
g M 
ni O 
CO ra 

fl) 
P 

0) M 

ni 3 
coa 

C o 
-H 

tt) JJ 
H a 
a-ri 
g M 
ns O 

CO m 
tt) 
P 

tt) M 
H 0) 

g g 

coa 

c o p D 
DCS Ol -^ H rs 
r- H r o r o ^ ' t 

I I I I I 

: S S S S 
; s s s s 

O I - ^ VD 
O O O 

COOCN 
O H H 

I I I I I I 
^ ^ r j i 
H H H 
^ Tji ^ 

m m m 
O O O 
01 cn cn 
cn cn 01 
J J J 

^ T^ Tji 
H H H 
rf rf •^ 
m m m 
O O O 
cn cn tn 
cn cn cn 
J J J 

D coco 
00 cn m •>* r s 
01 c- r o ' t ro •<* 

I I I I I I 

s s s s s s 
s s s s s s 
Hro 
o o mr -o i H 

O O O H I I I I I I 

H H 
r f r f 
m m 
o o 
cncn 
cnoi 
J J 

^ ^ ̂  ̂  
H H H H 
^ ^ ̂  ̂  
m m m m 
o o o o 
01 cn tn cn 
cn cn cn cn 
J J J J 

X! 
ni 
O 

-A 

3 
m 
fl) 
M 



CQ 

U 
H 
> 
p : 
H 
CQ 

J 

EH 

a 

o 
PS 
H 

Et] 

a o 
PS 

a 
Ui 

g 
a 
i ^ 
ro 

• * ro 
H O 
r f 
men 
O O l 
0101 
O I H 
J 
* -OI 
G 

•A fl) 
CDC 
O 3 
J b 

0 
IM 
G 
H 

U 
o u 

a 
cn 
01 

MOI 
fl) H 
JJ^~, 
ni m 
S O 

X T ) 
-r i fl) 
MJJ 
JJ o 
nS fl) 
S H 

H 
o u 

H 
o 

'11 H 
H H 

m 00 ro 
o r s o 
cn I o 
o i S S 
J S f f i 

P D D 
H H H 

tt) 0 X 
H H M 
aao 
g g s 
ni ns^ 
coco tt) 

j j 
X5 JJ-r i 
ns Geo 
J fl) 

- r i 
H u 

01 
•A 
a tt) 
> iJJ 

H fl) 
flip 

JJ 

fl) 

la 
M 
tt) 

•rt 
•M 
•A 
H 
fll 

3 
O 

(0 
JJ 
•rt 
fl 

9 
JJ 
>. 

H 
fl] 
fl < 

r f U 
H I 
0 fa 
01 I 
^ ^ O 
fflHHOH 
O • • m • 
H m o - ^ o 
O r o o i S t/l 
O l r o H CO H 

o o o m o 
O O O r o o 

ro ro • * ro VD 
H H H H H 

cn cn tn cn tn 
tn cn tn tn Ol 

•^ C-- Tf H O 
Ol oacs cs Ol 

mmmmm 
o o o o o 

sapsas 
b J U J S 
c o D b D c o 

( a ; i < < < i ; < ; 

^ ^ a ' ^ a ' 

<< 
m m m m 
O O O O 
O O O O 
ro ro ro ro 
fflfflfflfflffl 
o o o o o 
H H H H H 
o o o o o 
VD VD VD VD VO 

ro ro ro VD ro 
•^ 1 " * 01 - * 

ro ro ro H ro 
H H H H H 

cn cn tn tn 01 
cn cn cn tn 01 

m m m t-- m 
cs cs rs Ol Ol 

m m m m m 
o o o o o 

F^ < sdcs < 

a'aa'psa" 

H H H H H H H H H H 

H H O 
O O O H 

^ m 
O O H O H 
o o o m o 

- o • • • 
O - O O O 

O 

D 

a 
ro ro m CN 
H H r o r -

o o o o m 
VO '* 

o o 
t--

E 
D 

J J O J • 
. ^ x ; - \ D 

CncnE CD • 
g g 3 g c o 

J J J J J 

CDCnCnCDCD 
g g g g g 

U 

O tt) 
JJ O 

fl 
tt) ni 

H J J 
X3 O 

H nS 3 
ni C T ) 

J-) D C 
O E O 
E n r i l U 

- - O tt) 
tt) tt)-riT) 

T ) 'OM- l - r i 
•A •A -A M 
C G O O 
ni ns tt) 3 
> , > . a H f f i 
uucofa a 

•TST) 
• tt) tt) 

T ) !> !> . 
tt)HHT) > 
> 0 0 tt)H 

H ra m > 0 
O ra M H M 
ta-A-A 0 ta 
C Q Q D M^ri 

•H m o 
D - - r i 

E tt)a -
- 3 M E 

o - r i tt) - 3 
• r i H C E^r i 
C H ns 3 T 3 
tt) >iCn^ri nS 
CO M flT) fl 
M tt) It! o ns 
< C Q S C 0 > 

0 
M-l 
fl 
H 

u o u 

V - . 

a 
01 
cn 

M O I 
tt)H 
j j " - - ~ 
ns m 
S O 

X T ) 
•A tt) 
M J J 
JJ o 
nS tt) 
S H 

H 
0 
U 

(N 
O 

m D ro 
o t ^ o 
01 I o 
o i S S 
J S f f i 

D D D 
H H H 

tt) <i)X 
i H H M aao ggs 
nS n ) - ^ 
coco fl) 

JJ 
X l J J ^ r i 
nS flw 
J fl) 

-A 
H 

u 

TS 
O 

A 
i i 
tt) 

9 
B 

•A 
H 

ta 
•A 
to tt) 
>iJJ 

H ft) 

J J 
IQ 

01 

EH 

ID 
M 
fl) 

•A 

m 
•rt 
H 
fl) 
3 
O 

3 
IQ 
tt) 

PS 

tt) 
JJ 
fH 

H 
fl) 
fl 

U 
I 

fa 

•* 
H 
O 
01 
^ o 
fflHHOH 
0 • - m • 
H m o ^ o 
O r o c s S LD 
01 ro H CO H 

o o o m o 
o o o r o o 

ro ro ^ ro VD 
H H H H H 

01 cn o i c n 01 
cn cn cn cn cn 

• ^ r - ' * H o 
c N o i o i rs rs 

m m m m m 
o o o o o 

sapsas 
b J U J S 
c o D b D c o 

s'a'a'aa 

m H H H H 

mn o 
O O O H 

01 01 
' ^ • * 

r-
o i ro 

o o o r o r-
m 
m 

g 
o 

J J 0 J . 

m m m m 
O O O O 
O O O O 
ro ro ro ro 
. ^ ~ - ^ v — ^ 
fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
K D ^ y £ > \ D ^ 

CD00 c o r - 00 

^̂  ^̂  ^̂  ^̂  *̂ 
ro ro ro H ro 
H H H H H 

cn cn tn cn cn 
cn tn cn cn 01 

m m m r- m 
cs OlCSOl CN 

m m m m m 
o o o o o 

f a K s C r s s i ; 

saapsa 

' ^ m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

D 

a 

H O 
ro 

J J J J J 

CnCngCn • CDCDCDCDCD 
g g C g c o E E E E E 

U 

O tt) 
JJ O 

fl 
tt) ns 

H J J 
XI O 

H ns 3 
ns C T ) 
JJ tt) fl 
O E O 
EH ia ;u 

- - O tt) 
tt) a)-riTi 

T3T)MH-ri 
• r i - r i • r i M 
C C O o 
ns n) tt) 3 
>,>,aHf f i 
u u c o f a a 

•T)T) 
• tt) tt) 

T i l> > . 
O H H T ) > 
> 0 0 tt)H 

H m m > 0 
o w ran m 
m^ri^ri o m 
M O D M^ri 

•A raD 
P - - r i 

E tt)P -
- 3 ra g 

O^ri tt) - 3 
- r i H fl g ^ r i 
C H n) 3 T 3 
tt) >,CD^ri ns 
ra M C T ) G 
M tt) ni O ni 
< m s w > 



CQ 

U 
H 

% 
H 
CQ 

J 
< 
a 

o 
PS 
H 

a o 
PS 

us 

a 
r-
ro 

^ ro 
H O ^ 
m o i 
O O l 
0101 
Ol H 
J * -

oo 
C 

-A tt) 
CnC 
0 3 
J b 

0 
MH 

c 
H 
u o u 

Ol 
01 

MOI 
tt)H 
J J \ 
ns m 
S O 

XT3 
•ri tt) 
M J J 
JJ o 
nS tt) 
S H 

0 
u 

ro 
o 

m ro 
o t - o 
cn I o 
o i S S 
J S f f i 

P P P 
H H H 

01 l a x 
H H M aao 
E g s 
ni n)-^ 
mco tt) 

JJ 
XI JJ- r i 
ni flco 
J tt) 

-A 
H 
u 

T) 
O 
.fl 
JJ 
fl) 

IQ 
-rt 
ID 9 

H ft) 
n)P 

j J 
ID 

fl) 

a 
EH 

-rt 
P 

J 
PS 

la 
M 
0) 

•rt 
M-l 
•rt 
H 
fl) 
3 
O i 

n 
j j 
•rt 

fl 

fl) 
JJ 

H 
R) 
fl 

u 
I 

fa 

r f 
H 
O 
01 
^ O 
fflHHOH 
o • • m • 
H m o ^ o 
o r o c N S tn 
O l ro H CO H 

o o o m o 
o o o r o o 

r o r o 'S' ro VD 
H H H H H 

0101 cn 01 cn 
01 cn cn tn cn 

t f C-- • * H O 
OIOI Ol Ol rs 

m m m m m 
o o o o o 

sapsas 
b J U J S 
c o P b P c o 

f i , f i , fC, f i , f i , 

s'a'^a'a' 

f i . < 
m m m m 
O O O O 
O O O O 
ro ro ro ro 
^ - - ^ v — " 
fflfflfflfflffl 
o o o o o 
H H H H H 
O O O O O 
VD VD VD VD VD 

cs rs Ol OCN 
m m m m m 

ro ro ro H ro 
H H H H H 

tn cn tncn cn 
cn 01 cn cn cn 

mmmt- - m 
cs rsrs ojcN 

m m m m m 
O O O O O 

« ; < < C N < 

a'^a'dsa 

m H H H H H H H H H 

m H O 
O O O H 

'J ' m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

r f r f 
o 

oim 

o o o ror-
m 
m 

H H 
ro 

E 
o 

J J O J • J J J J J 
- - - \ . f l - - . - t 3 -- . - - . - - - . - - - . - - . 
CDCDE Cn • CDCDCDCDCD 
E E C g c o E E E E E 

U 
0 tt) 
JJ o 

C 
tt) n) 

H JJ 
X! o 

H nS 3 
ni C T ) 
JJ tt) C 
O E O 

E H < U 

- - O tt) 
tt) fl)-riT) 

TJT)MH^ri 
- r i - r i - r i M 
C C U O 
ns n) tt) 3 
> - , > - , a H f f i 
uucofa a 

• T ) T ) 
• tt) tt) 

T) > > -
tt)HHT) > 
> O O fl)H 

H m ffi > o 
0 m ran m 
m-ri-ri 0 ra 
m o P m-ri 

•H m p 
P - -A 

E a )P -
- 3 m E 

O^H fl) - 3 
- A H G E^H 
C H ns 3 T ) 
tt) > i CD-ri ns 
m M C T l C 
M tt) ns 0 ns 

<;msco> 

0 
MH 
G 
H 

u 
o 
u 

f i . 

a 
cn 
01 

MOI 
tt) H 
JJ"-.-
nS m 
s o 

X T l 
•A tt) 
MJJ 
JJ o 
ni tt) 
S H 

H 
0 
U 

IQ 
•A 
IQ fl) 
>iJJ 

H fl) 
ft)P 

JJ 
OQ 
>. 

5 

in 
M 
fl) 

-rt 
M-l 
-rt 
H 
ft) 
3 

a 

^ u 
H I 
0 fa 
01 I 
. ^ O 
fflHHOH 
O • • m • 
H m o - * o 
O r o c N S "1 
O l r o H COH 

o o o m o 
o o O r o o 

ro ro ' } ' ro VD 
H H H H H 

tn 01 tn cn cn 
tn tn 0101 tn 

•* r- ll" H o 
Ol tNmrs OI 

m m m m m 
o o o o o 

sapsas 
b J U J S 
c o P b D c o 

f i , f i , f i , ft, (S, 

H H O 
O O O H 

m m m m 
O O O O 
O O O O 
ro ro ro ro 

^ • ^ ^ • ^ • ^ 

fflfflfflfflffl 
o o o o o 
H H H H H 
ooooo 
I.O KO \Si \£) KD 

r- r~-r- •* r-
mmmmm 
r o r o ro H ro 
H H H H H 

cn cn cn cn cn 
cn cn cn cn cn 

m m m r- m 
OIOI OlOl Ol 

m m m m m 
o o o o o 

<(< < c s i< 

|z;^!z;cisa 

H H H H H 

' 1 " m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

VDVO 
rsrs rocs 
o o r--* 
o o o o r -

ro 
VD 

§ i 
m 
oicn 

OI 

EH 

2 
•rf Pi 
o O 
' 1 ' H 
H H 
1 " 
moi ro 
O H O 
01 1 o 
o i S S 
J S f f i 

D D D 
H H H 

fl) <DX 
H H U 

^9^0. E E S 
ns n s \ 
COM fl) 

JJ 
XI JJ-r i 
m Gco 
J tt) 

•ri 
H 
U 

m JJ 
•A 
fl 
D 

fl) 
JJ 
S 

H 
ftl 
fl 
< 

E 
O 

J J 0 J . J J J J J 
a i & g &i CDCnCnCDCD 
g E C E c o E E g g g 

H 

u 
0 tt) 
JJ o 

G 
tt) ni 

H J J 
X ! O 

H n) 3 
ni flT) 
JJ tt) G 
O E O • 
E H < U • 

- - O tt) 
tt) tt)^riT) 
T3TIMH-ri 
-ri^ri^ri M • 
C C O 0 • 
ni m tt) 3 
>.>.CUHffi 

u u CO fa 0 

T)T) 
tt) fl) 

Ti > > 
TS 
fl) 

tt)HHT) > 
> 0 0 tt)H 
H m M > 0 
0 ra MH ro 
m^ri-ri 0 ra 
m D D m-ri 

•A COD 
D - - r i 

g tt)a -
- 3 m g 

o-ritt) - 3 
• r i H C g^ri 
a n ni 3T) 
fl) >itD-ri ns 
ffi M CT) G 
M fl) n) o n) 

1 < ffl s CO > 

M-l 
0 

fl) 
cn 
ns 
ft 

g 
-H 

m 
n 



CQ 

CJ 
H > 
PS 

CQ 

J 
141 
H a a 

o 
PS 
H 

a o 
PS 

w 
Ui 

o 
MH 
G 
H 
U 
o u 

a 
01 
01 

\ 
M Ol 
a ) H 

j j ^ , 
nS m 
S o 

XT) 
• r i tt) 
M JJ 
JJ O 
ni fl) 

S H 
H 
O 
U 

T3 
0 

X! 
j J 
tt) 

IQ 
•rt 
IQ 9 
>iJJ 

H ft) 
flip 

IQ 

5 
01 

•A 
D 

J 
PS 

m 
M 
tt) 

•rt 
M̂ l 
•rt 
H 
fl) 
3 
O 

u 
fa 

M" 
H 
O 
01 I 
^ o 
fflHHOH 
o • • m • 
H m o • * o 
o ro OI 2 m 
c n r o H COH 

o o o m o 
o o ro roo 

ro ro H rO VD 
H H H H H 

m cn 01 cn tn 
tn cn m cn cn 

•*!-- cs H O 
rs CN oo^cJ 

m m VD m m 
o o o o o 

S a P S ^ S 
b J U J S 
coDbDco 

^ a ' a ' ^ ^ 

H H H t ^ H 
o o o m o 

• * I " • * H • * 
H H H H H 

cn cn cn cn tn 
cn cn cn cn 01 

mm m r - m 
(NtN rsoioi 

m m m m m 
o o o o o 

(< < < OI rf 

aaadsa 

H H H H H H H H H H 

H H O 
O O O H 

^ m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

O 

01 
' I 'm 

O r o t--

m 

r-
00 

o ro 
ro 

s a 
r-
ro 

^f ro 
H O 
• * 

m o i 
O O l 
cr\oi 
O I H 
J 

* -rs 
G 

• H tt) 

Cnc 
92 J b 

EH 

fa 
S^ 

m Pi 
o o 

1 ~ - - . 

* H 
H H 
r f Q . 
m 01 ro 
O r o o 
01 1 o 
t n s s 
J S f f i 

P D P 
H H H 

fl) t a x 
H H M 
0 4 a o 
E E S 
nS nS^^ 
coco tt) 
„ j J 

X i JJ• r i 
n) Geo 
J tt) 

• A 

H 
U 

IQ 
1 JJ 

•rt 

^ 

fl) 
AJ 

>. H 
ft) 

5 

E 
u ^-v..^ 

J J 0 J 
^"•^ ' "^ ' •^ r^ ' ^ \ Z 

CDCnE CD 

• J J J J J 

"----..̂ -.--̂ -̂  CDCnCnCDCD 
E E C gco E E E E E 

H 
u 
0 tt) 
JJ o 

c 
tt) ns 

H J J 
X) o 

H ns 3 
ns CT) 

JJ tt) G 
O E O 
E H < U 

- - U tt) 
tt) tt)^HTJ 

T)T )MH- r i 
•A^A^A U • 
G G O 0 • 
ns ns tt) 3 
> , > , a H f f i 
u u CO fa D 

TJTS 
fl) tt) 

T) > > 
TJ 
tt) 

tt)HHT3 > 
> 0 0 tt)H 
H m m > 0 
0 m m n m 
m-ri^H 0 m 
M D P m-ri 
•A M D 
D - - r i 

E tt)D -
- 3 m E 

O^ri tt) - 3 
• r i r H G g - r i 
C H Its 3 T ) 
tt) >,Cn-ri nJ 
ro M CT) C 
M tt) ni 0 nS 

4 rf ffl s CO > 

o 
M-l 
C 
H 
U 
o u 

cn 
01 

MOI 
fl)H 
J J ^ - -
nSm 
S O 

X T ) 
•r i fl) 
MJJ 
JJ O 
ns fl) 
S H 

H 
0 

u 

VO 
o 

• * c o • 
m c n r o 
O r o o 
cn I o 
o i S S 
J S f f i 

P P P 
H H H 

fl) USX 
H H M aao 
E E S 
n) n)--^ 
coco tt) 

j J 
X l J J ^ r i 
ni Gco 
J tt) 

• r i 
H 
U 

-0 
0 
Si 
JJ 
fl) 

9 

B 
- r t 
EH 

m 
•A 
ta fl) 
> iJJ 

H fl) 
fl)Q 

J J 
m 

5 
fl) 

EH 

• A 
Q 

J 
P: 

o 
M 
fl) 

•rt 
M4 
-rt 
H 
fl) 
3 
O 

tt) 
J J 

^ l ' U 
H I 
0 fa 
01 I 
^ o 
fflHHOH 
o • - m • 
H m o ' I ' o 
o r o r s S m 
cn ro HCO H 

o o o m o 
o o ro ro o 

CO ro H ro VD 
O H H H H 

cn cn cn cn 01 
cn cn cn cn cn 

m C-- OI H O 
c s o i o c s cs 

m m vom m 
o o o o o 

aaPsas 
J J U J S 
P D b D c o 

rfrfrfrfrf 
^a'^a'a' 

rfrf 
m m m m 
O O O O 
O O O O 
rO ro ro ro 

O O O O O 
VD VD VD VD VD 

VOVO V D O VD 

o o o m o 

'J* 'd" ^ ro ^ 
H H H H H 

cn m cn cn cn 
(71 cn cn tn 01 

m m mt-- m 
c s OI OlOl 05 

m m m m m 
o o o o o 

rfrfrfCNrf 

aaapsa 

o m 
H H HCS H 

O H 
H o o m 

. . . • O O H O I 

O 
H H H H H 

'!< m 
O O H H 
O O O O O 

. o • • • 
o - o m o 

o 

I f 
'1<04 

m 
o 

VO 
cn 
o 
o 

ro o o o cn 
OCN 
r O H 
' 1 ' 

g 
o 

rs 

H 

O O 
m 
cn 

J J O J • J J J J J 
- - - - - - . . C - ^ l D - - - — \ - ^ - s . 
CDCnE Cn • CDCDCDCDCD 
g g C g c o E E E g g 

U 

0 tt) 
JJ 0 

c 
fl) n) 

H J J 
X! O 

H ni 3 
ns CT) 
JJ tt) C 
O E O 
EHrfu 

- - u tt) 
tt) a)-riTi 

T)TSMH-ri 
• r i ^ r i • r i M 
C G O 0 
ns n) tt) 3 
> .> ,aHff i uuwfa a 

• T i T ) 
tt) tt) 

T) > > 
tt)HHT) > 
> 0 O tt>H 
H m m > 0 
0 m MH ro 
m^ri^ri 0 ra 
rapD ta-A 

•r i M D 
D - - r i 

E tt)P -
- 3 m E 

o-ri tt) - 3 
• r i H G E^r i 
C H as 3T) 
tt) >iCn^ri ns 
ra M CT) C 
M tt) ns O nS 
rffflSm> 



CQ 
N 
O 
H 
> 
PS 

a 
CQ 

J 
< 
a 

o 
PS 
H 

a 
a o 
PS 

Et) 

E 

a 
r-
ro 

•'I'ro 
H O 

^ m o i 
O Ol 
cnoi 
O I H 
J 
4 t -

rs 
G 

-A tt) 
CDC 
t) 3 
J b 

rf 
a" 

0 
MH 
G 
H 

u o u 

Ol 
01 

MOI 
tt)H 
J J \ 
nSm 
s o 

XT) 
•ri tt) 
MJJ 

JJ o 
n) tt) 
S H 

H 
o 
u 

EH 
W 

s 
I - PS 
o O 
• * H 
H H 

m mro 
0 ' j 'O 
01 I o 
O I S S 
J S f f i 

D D P 
H H H 

fl) ( ] )X 
H H M 

a a o 
E E S 
ni n ) ^ 
coco tt) 

JJ 
X ! JJ- r i 
Id Geo 
J tt) 

-A 
H 

u 

ID 
-rt 
ID tt) 

H ft! 
n)P 
fl 
rf 

JJ 
IQ 

9 

-rt 
P 

M 
fl) 

•rt 
MH 
• A 
H 
ft) 

3 

a 

CQ 
JJ 
•A 
fl 
13 

fl) 
JJ 
> i 

H 
ft) 
C 
rf 

U 

fa 

•* 
H 
O 
Ol 
^ ^ o 
fflHHOH 
o • - m • 
H m o - * o 
o r o c s S ^ 
tn ro H CO H 

o o o m o 
O o ro ro O 

co ro H ro VD 
O H H H H 

cn cn cn cn cn 
m cn 01 cncn 

m r - cs H O 
OI rs o rsrs 

m m VD m m 
o o o o o 

aaosas 
J J U J S 
P P b D c o 

rfrfrfrfrf 

aaaaa 

o m 
m H H OI H 

O H 

m o o m 
o o HCN 

01 
voco 

m 
o 

r o o o o c n 
O CN 
CN H 
• * 

E 
o 

J J O J • 
.X!---D 

CDCDE CD • 

E E 3 Eco 

U 

O tt) 
JJ U 

C 
tt) ni 

H J J 
X! O 

H n) 3 
m GT) 
JJ tt) C 
O E O 
EHr fU 

- - O tt) 
tt) tt)-riTS 

T J T ) M-l-ri 
• r i ^ r i ^ r i M 
G G O O 
nS ni tt) 3 
> , > i a H f f i uucofa a 

m 
o 
o 
ro 

rfrf 
m m m 
O O O 
O O O 
ro ro ro 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
VD VO VO VO VD 

O O O 01 O 
H H H H H 

f * •* m ^ 
H H H H H 

cn cn cn cn cn 
cn cn cn cn 01 

m m m t - - m 
CN OI Ol csrs 

m m m m m 
o o o o o 

rfrfrfoirf 

giaaelsa 

o 
o 

H H H H H 

•* m 
O O H H 
O O O O 

• O • 
O - O O O 

o m 

01 
o 
o 

o o 
o 
H 
H 

J J J J J 
CnCDCnCnCn 
g g g g g 

•TIT) 
• tt) tt) 

TS > > _ 
tt)HHT) > 
> 0 0 tt)H 
H m m > o 
O ra M H ro 
m-ri-ri 0 ro 
m D D m-ri 

•ri raD 
D - - r i 

g fl)P -
- 3 ra E 

o^ri tt) - 3 
• A H C E^H 
G H ns 3T3 
tt) >iCD^ri nj 
m M C T ) C 
M tt) n) 0 ni 
rfmSco> 

0 
MH 
G 

H 

U 
o u 

rf 
a 
01 
cn 

Moi 
a )H 
JJ--- . 
nsm 
s o 

XT) 
•r i 0) 
M J J 
JJ O 
n) tt) 
S H 

H 
O 
U 

EH 

W 
S 

00 PS 
0 o 
I - - ^ 

1 " H 
H H 
• * P • 
m-^ro 
O r o o 
01 I o 
o i S S 
J S f f i 

D D D 
H H H 

tt) tt)J^ 
H H M 

aao 
E E S 
n) nS"--
coco tt) 

j J 
X l J J ^ r i 
ns CCO 
J tt) 

- r i 
H 
U 

TJ 
0 
X! 
JJ 
9 

s 
9 

B 
•A 
tri 

ta 
•A 
ta 9 
SJJ 

H fl) 

ft)Q 

JJ 

ID 

5 
fl) 

EH 

IQ 
M 
fl) 

•rt 
<4-l 
•rt 
H 
fl) 
3 
O i 

3 
0 
fl) 

PS 

j J 

u 
I 

fa 

H 
O 
01 
^ ^ O 
fflHHOH 
o • - m • 
H m o ' I ' O 
o rors S m 
cnro H CO H 

o o o m o 
O O ro ro O 

CD ro H ro VO 
O H H H H 

cn 01 cn cn 01 
cn in cn (n (n 

m c- o i H O 
rs Ol o 01 01 

m m VO m m 
o o o o o 

aaosas 
J J U J S 
D D b D c o 

rfrfrfrfrf 

a'a'^a'a" 

H H H H H 

H H O 
O O O H 

O O H O 

rs 
VD O 
O V D - * 

o o r o r -
c-
"11 

E 
u 

J J O J • 

CDCDE Cn • 
g g 3 gco 

H 

u 
O tt) 
JJ O 

G 
tt) ni 

H J J 
X! O 

H ns 3 
ni CT) 
JJ tt) G 
O g O 
E H r f u 

- - U tt) 
tt) tt)-riT) 
T5T3MH-ri 
-r i -r i -r i M 
G G U O 
nS ni tt) 3 
>.>,CUHffi 
UUcofa a 

rfrf 
m m m m 
O O O O 
O O O O 
ro roro ro 

^ ^ • * 00 '!< 
H H H O H 

• * • * - ^ O l • * 

H H H H H 

01 cn cn cn cn 
cn cn cn cn cn 

m m m r - m 
rs cs cs Ol Ol 

m m m m m 
o o o o o 

rf rfrfCN rf 
^ - . - - . - \ I - - ^ 
aaapsa 

•* m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

Ol 

r-
ocn 

rs 

J J J J J 

Cn CD CD CD CD 
g g E E E 

•TST) 
tt) 4) 

X S > > 
Q ) H H T ) > 
> 0 0 tt)H 

H m m > O 
0 ro ran m 
ta-A-A 0 m 
m o D m^ri 

•A m a 
D - -A 

g tt)D -
- 3 m E 

U-ri tt) - 3 
• r i H fl g^ri 
C H (ts 3 T ) 
tt) >,cn-ri nS 
m M CT) G 
M fl) ns o nS 
rffflSco> 

MH 
0 

tt) 
cn 
ns 
ft 

61 

o 



CQ 

U 
H > 
PS 
K 
CQ 

J 
rf 
H 

a 
O 
PS 
H 

a 
a o 
PS 

s 
Ui 

0 
MH 
G 
H 

U 
o u 

rf 
a 
cn 
cn 

MOI 
tt) H 
JJ" -~ 
ns m 
s o 

XT) 
•r i 0) 
M J J 
JJ o 
ns tt) 
S H 

H 
0 
U 

T) 
O 

X! 
JJ 
tt) 

-rt 
n 0) 

H fl) 
flip 

5 
JJ 
IQ 
>. 

H 
fll 

5 

m 
M 
fl) 

-rt 
M.I 

-rt 
H 
fl) 
3 

C3I 

3 
a 
01 
PS 

u 
I 

fa 

•3< 
H 
O 
01 
. ^ o 
fflHHOH 
o • • m • 
H m o - ^ o 
o r o r s S vn 
Ol ro H CO H 

o o o m o 
o o r o r o o 

CO r- H ro VD 
O H H H H 

tn cn tn cn cn 
cn cn cn cn cn 

mvooi H O 
OI Ol o o i c s 

m m VD m m 
o o o o o 

aapsas 
J J U J S 
D D b D c o 

rfrfrfrfrf 

aaaaa 

rfrf 
m mmm 
o O O O 
O O O O 

ro ro roro 

fflfflfflfflffl 
O O O O O 
H H H H H 
O O O O O 
VO VD VD VD VD 
ooco CO cs 00 
H H H H H 
* • * • * O I • * 

H H H H H 

cn Ol cn cn cn 
cn cn cn cn cn 

m m m r - m 
cs Ol rs oics 

mmmmm 
o o o o o 

rfrfrfrsrf 

aaa"psa 

I H H H H H H H H H 

H H O 
O O O H 

• ' I ' m 
O O H O H 
o o o m o 

• o • • • 
O - O O O 

o 

•* 
ooro 

o VD r-
m 
VO 

H 
o 

OVO 
• * 

E 
a 
r-
ro 

' 1 ' ro 
H O 
I " 
m cn 
o c n 
OlOl 
O I H 
J 
# -cs 
C 

•A fl) 
CDG 
O 3 
J b 

EH 

H 
s 01 Pi 

o O 
1 - - - . 

11 H 
H H 
rfCO • 
m •* ro 
o r o o 
01 1 o 
o i S S 
J S f f i 

D D D 
H H H 

fl) ( D X 
H H M 

aao E E S 
ns n s ^ 
cooa tt) 

j J 
XI JJ-r i 
ni Geo 
J fl) 

• A 

H 
U 

IQ 
JJ 
•ri 
fl 
o 

fl) 
JJ 
> 1 

H 
Its 

51 

E 
O 

• • ' ^ . ^ . 

J J O J • J J J J J 

CDCnE CD CDCDCDCDCD 
g g C g w g g E E E 

H 

u 
0 tt) 
JJ o 

fl 
tt) ns 

H J J 
X! O 

H nS 3 
ns CT l 
JJ fl) C 
O E O 
EHr fU 

- - U fl) • 
fl)fl)-riT) • 

T3T)MH-ri • 
- r i - r i - r i M • 
G fl 0 0 • 
ns ns tt) 3 
> , > , a H K 
u u 0) fa a 

. . . . 

TJTS 
tt) tt) 

T) > > 
TJ 
tt) 

tt)HHT) > 
> 0 0 tt)H 

H m m t> 0 
0 ffi ran ra 
ta-A-A 0 ra 
M O D m-ri 

•A t O D 
P - - A 

E tt)P -
- 3 m E 

o^ri tt) - 3 
• r i H C E^r i 
C H ni 3 T l 
tt) > i CD-ri m 
m M CT) G 
M 0) ns o ns 

1 rf ffl s CO > 

o 
MH 
G 
H 

U 
o u 

rf 
a 
01 
01 --, 

MOI 
tt) H 
J J - - V 
nsm 
s o 

XT) 
•r i tt) 
M J J 
JJ 0 
ni tt) 
S H 

H 
0 

u 

•* 

EH 

s 
Pi o 
--̂  
H 
H .* 

m H r o 
O ' l ' O 
cn I o 
o i S S 
J S f f i 
D D D 
H H H 

tt) (]SX 
H H M 

aao 
E E S 
<tS n S ^ 
cow tt) 

jJ 
X) JJ-ri 
ni Geo 
J fl) 

ID 
-rt 
n tt) 
>.-iJ 

H m 
flip 

j j 
IQ 

5 
tt) 

IQ 
U 
9 

•A 
<U 
•rt 
H 
ft) 
3 
Ol 

3 
ID 
tt) 
Pi 

U 

tt) 
JJ 
> i 

H 
ft) 
fl 
rf 

• * U 
H I 
0 fa 
01 I 
^ ^ O 
fflHOH 
0 - m • 
H O " l i O 
0 0 1 S m 
01 H COH 

o o m o 
O r o r o o 

CO H r o VO 
O H H H 

cn cn cn cn 
cn cncncn 

m o i H o 
CN ocNrs 

m VD m m 
o o o o 

apsas 
J U J S 
D b D c o 

rfrfrfrf 

a a a a 

H O 
O O H 

roo i 
ro r -

O o VO 
cs 

E o 
J O J • 

CnE CD • 
E 3 gco 

tt) 
o 
C 
ni 
JJ 
o 
3 

nST) 
JJ G 
O 0 
H U 

- 0 fl) 
a)-riT) 

T)M-l-r i 
-ri-ri M 
G O O 
ns fl) 3 
> i a H f f i 
UCOfa a 

rfrf 
m m m m 
O O O O 
O O O O 
ro ro ro ro 
fflfflfflfflffl 
o o o o o 
H H H H H 
o o o o o 
VD VD VD VD VO 

H H H m H 
ro ro ro H ro 

• * • * • * C N - * 
H H H H H 
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APPENDIX C 

DATA VALIDATION SUMMARY REPORT FOR 1999 MONITORING EVENTS 

HydroSystems Management, Inc. 



APPENDIX C 
DATA VALIDATION SUMMARY REPORT 

1999 REMEDIAL ACTION GROUND-WATER MONITORING 

ORMET CORPORATION 
HANNIBAL, OHIO 

Under the Remedial Action Ground-Water Monitoring Plan for the Ormet Corporation site, 

ground-water samples were collected in January, May and September. The samples were analyzed 

by Kemron Environmental Services of Marietta, Ohio using SW-846 and EPA protocols. Validation 

of the analytical results was conducted by applying principals and concepts of the USEPA National 

Fimctional Guidelines. The validation process included review of holding times, blank results, 

surrogate and matrix spike recoveries, and laboratory control sample results. Based on the validation 

review, only one sample result from the 1999 analytical data warranted qualification. For the May 

sampling event, the fluoride result for the MW-30 monitoring well was originally reported as 0.19 

mg/L. Fluoride was also detected in an associated laboratory method blank at 0.044 mg/L. In 

accordance with the 5X rule, the result for the MW-30 sample was entered in the database as <0.19 

mg/L. 

HydroSystems Management, Inc. 



APPENDIX D 

CONCENTRATION VS. TIME GRAPHS FOR REMEDIAL ACTION 
MONITORING PARAMETERS 

Appendix D-1 

Appendix D-2 

Appendix D-3 

Appendix D-4 

Appendix D-5 

Appendix D-6 

Appendix D-7 

Appendix D-8 

Cyanide Amenable to Chlorination 

Fluoride 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Tetrachloroethene 

Sodium 

HydroSystems Management, Inc. 



APPENDIX D-1 

CYANIDE AMENABLE TO CHLORINATION 

HydroSystems Management, Inc. 
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APPENDIX E 

CONTAMINANT MASS-IN-PLACE ESTIMATION SUPPORTING DATA 

Appendix E-1 May 1999 Monitoring Event 

HydroSystems Management, Inc. 
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APPENDIX E-1 (CONT.) 
PLUME CONTOUR AREA CALCULATIONS 

FOR TOTAL CYANIDE AND FLUORIDE 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 1999 

Page 2 of 5 

ORMET CORPORATION 
HANNIBAL, OHIO 

TOTAL 

CYANIDE CONTOUR 

INTERVAL 

(from Figure 6) 

>50 mg/L 

40-50 mg/L 

30-40 mg/L 

20-30 mg/L 

10-20 mg/L 

1-10 mg/L 

0.2-1 mq/L 

CONTOUR AREA 

in sqare feet 

(estimated using CAD* software) 

18,756.50 

24,594.65 

84,561.15 

208,980.25 

250,158.69 

500,622.20 

653,181.50 

1 

TOTAL 

FLUORIDE 

CONTOUR 

INTERVAL 

(from Figure 5) 

>300 mg/L 

200-300 mg/L 

100-200 mg/L 

>100(tp/rt)mg/L 

>100(bt/rt)mg/L 

50-100 (center) mg/L 

50-100 (tp/rt) mg/L 

50-100 (bt/rt) mg/L 

10-50 mq/L 

1 

CONTOUR AREA 

in sqare feet 

(estimated using CAD* software) 

7,865.73 

11,463.89 

74,492.33 

21,087.57 

12,664.49 

180,338.67 

28,595.61 

23,951.90 

1,173,318.20 

• CAD - Computer Aided Drafting 

HydroSystems Management, Inc. 



APPENDIX E-1 (CONT.) 
AVERAGE AQUIFER THICKNESS CALCULJ^T IONS 

WITHIN EACH PLUME CONTOUR INTERVAL 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 1999 

Page 3 of 5 

ORMET CORPORATION 
HANNIBAL, OHIO 

TOTAL CYANIDE 

CONTOUR 
INTERVAL 

1 (from Figure 6) 

>50 mg/L 

40-50 mg/L 

30-40 mg/L 

20-30 mg/L 

10-20 mg/L 

1-10 mg/L 

0.2-1 mg/L 

MONITORING WELL 
ID 

MW-18 

MW-18 
MW-31 

MW-2 
MW-18 
MW-31 

MW-2 
MW-31 
MW-35 

MW-32 
MW-36 

MW-37 

MW-5 
MW-16 
MW-32 
MW-15 
MW-28 
MW-39 

MW-42 
MW-29 
MW-40 
MW-28 

AQUIFER THICKNESS 
(in feet) 

21 

21 
20 

28 
21 
20 

28 
20 
11 

16 
14 

16 

27 
34 
16 
20 
25 
41 

45 
41 
38 
25 

AVERAGE 

AQUIFER THICKNESS 
(b, in feet) 

21 

21 

23 

20 

15 

27 

37 

HydroSystems Management, Inc. 



APPENDIX E-1 (CONT.) 
AVERAGE AQUIFER THICKNESS CALCULATIONS 

WITHIN EACH PLUME CONTOUR INTERVAL 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 1999 

Page 4 of 5 

ORMET CORPORATION 
HANNIBAL, OHIO 

FLUORIDE 

CONTOUR 
INTERVAL 

1 (from Figure 5) 

>300mg/L 

200-300 mg/L 

1 j 

100-200 mg/L 

>100 (tp/rt) mg/L 

>100 (bt/rt) mg/L 

50-100 (center) mg/L 

50-100 (tp/rt) mg/L 

50-100 (bt/rt) mg/L 

1 

i 

1 10-50 mg/L 

MONITORING WELL 
ID 

MW-18 

MW-18 
MW-31 

MW-18 
MW-31 

MW-36 

MW-39 

MW-2 
MW-31 

MW-36 

MW-39 

MW-5 
MW-40 
MW-29 
MW-42 
MW-16 
MW-32 
MW-15 
MW-37 
MW-35 

AQUIFER THICKNESS 
(in feet) 

21 

21 
20 

21 
20 

14 

41 

28 
20 

14 

41 

27 
38 
41 
45 
34 
16 
20 
16 
11 

AVERAGE 

AQUIFER THICKNESS 
(b, in feet) 

21 

21 

21 

14 

41 

24 

14 

41 

28 

HydroSystems Management, Inc. 
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